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Subject: Initial Dam Rating Curve, Wheeler Prepared JBM

Checked WBB

1. Purpose

An initial headwater rating curve for Wheeler Dam is required as input to TVA's SOCH and TRBROUTE models, which

perform flood-routing calculations for the Tennessee River and its tributaries. The headwater rating curves for each dam

provide total dam discharge as a function of headwater elevation. This calculation presents the initial headwater rating curve

for Wheeler Dam. The final headwater rating curve will be developed during the PMF modeling.

TVA developed methods of analysis, procedures, and computer programs for determining design basis flood levels for nuclear

plant sites in the 1970s. Determination of maximum flood levels included consideration of the most severe flood conditions

that may be reasonably predicted to occur at a site as a result of both severe hydrometerological conditions and seismic

activity. This process was followed to meet Nuclear Regulatory Guide 1.59. At that time, there were no computer programs

available that would handle unsteady flow and dam failure analysis. As a result of this early work and method development,

TVA developed a runoff and stream course modeling process for the TVA reservoir system. This process provided a basis for

currently licensed plants (Sequoyah Nuclear Plant, Watts Bar Nuclear Plant, and Browns Ferry Nuclear Plant). The Bellefonte

Nuclear Plant (BLN) Units 1 & 2 Final Safety Analysis Report (FSAR) was also based on this process.

BLN Units 3 & 4 Combined Operating License Application (COLA) was submitted using data and analysis that was

determined for the original BLN FSAR (Unit 1 and Unit 2) and was documented in a 1998 reassessment. In 1998, the analysis

process and documentation was brought under the nuclear quality assurance process for the first time. A quality assurance

audit conducted by NRC staff in early 2007 raised several questions related to the documentation of past work regarding

design basis flood level determinations. This calculation supports a portion of the effort to improve this design basis

documentation.

Preparation of all calculations supporting nuclear development and licensing are subject to TVA Standard Department

Procedure NEDP-2. This standard dictates the process in which calculations are prepared, checked, verified, stored, and cross

referenced in a goal to provide the highest quality nuclear design input and output possible.

Figure 1 is a plan and elevation view of Wheeler Dam (Reference 2.1). For headwaters in the normal operating range,

discharge is passedthrough the turbines or the spillway. The spillway consists of sixty (60) spillway bays, each with radial or

tainter gates to control discharge. If, as during a probable maximum flood (PMF) event, headwater rises above the normal

operating range, discharge may also pass over the navigation locks, nonoverflow sections, trashway, top of the trashway piers,

powerhouse, and various roadway sections. The dam rating curve contained in this calculation considers the effects of all

listed overflow points with their respective elevations and overflow parameters.

The dam rating curve is based on the current configuration of Wheeler Dam as defined on the current design drawings. The

pLUrposC 01" this aC•tic IL on does not eVMa Lo tC the desn igo a ýdil.(i ng c ndhitioIL j ot thc Will o0 etibanL me los.
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1. Purpose 

An initial headwater rating curve for Wheeler Dam is required as input to TV A's SOCH and TRBROUTE models, which 
perform flood-routing calculations for the Tennessee River and its tributaries. The headwater rating curves for each dam 
provide total dam discharge as a function of headwater elevation. This calculation presents the initial headwater rating curve 
for Wheeler Dam. The final headwater rating curve will be developed during the PMF modeling. 

TV A developed methods of analysis, procedures, and computer programs for determining design basis flood levels for nuclear 
plant sites in the 1970s. Determination of maximum flood levels included consideration of the most severe flood conditions 
that may be reasonably predicted to occur at a site as a result of both severe hydrometerological conditions and seismic 
activity. This process was followed to meet Nuclear Regulatory Guide 1.59. At that time, there were no computer programs 
available that would handle unsteady flow and dam failure analysis. As a result of this early work and method development, 
TV A developed a runoff and stream course modeling process for the TVA reservoir system. This process provided a basis for 
currently licensed plants (Sequoyah Nuclear Plant, Watts Bar Nuclear Plant, and BrownS Ferry Nuclear Plant). The Bellefonte 
Nuclear Plant (BLN) Units 1 & 2 Final Safety Analysis Report (FSAR) was also based on this process. 

BLN Units 3 & 4 Combined Operating License Application (COLA) was submitted using data and analysis that was 
determined for the original BLN FSAR (Unit 1 and Unit 2) and was documented in a 1998 reassessment. In 1998, the anaiysis 
process and documentation was brought under the nuclear quality assurance process for the first time. A quality assurance 
audit conducted by NRC staff in early 2007 raised several questions related to the documentation of past work regarding 
design basis flood level determinations. This calculation supports a portion of the effort to improve this design basis 
documentation. 

Preparation of all calculations supporting nuclear development and licensing are subject to TV A Standard Department 
Procedure NEDP-2. This standard dictates the process in which calculations are prepared, checked, verified, stored, and cross 
referenced in a goal to provide the highest quality nuclear design input and output possible. 

Figure 1 is a plan and elevation view of Wheeler Dam (Reference 2.1). For headwaters in the normal operating range, 
discharge is passed through the turbines or the spillway. The spillway consists of sixty (60) spillway bays, each with radial or 
tainter gates to control discharge. If, as during a probable maximum flood (PMF) event, headwater rises above the normal 
operating range, discharge may also pass over the navigation locks, nonoverflow sections, trashway, top of the trashway piers, 
powerhouse, and various roadway sections. The dam rating curve contained in this calculation considers the effects of all 
listed overflow points with their respective elevations and overflow parameters. 

The dam rating curve is based on the current configuration of Wheeler Dam as defined on the current design drawings. The 
purpose oj' this calculmioll Jo;;;s nOl evaluaLe lile desigll loadiilg cuJl(liliouc; for the (hun lJr emb'lilLrnC:llls. 
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Figure 1 - Wheeler Dam General Plan and
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2.3. "Wheeler Dam Spillway Discharge Tables," River Systems Operations, Tennessee Valley Authority, 2004 (Attachment

6).

2.4. "Hydraulic Design Criteria," Hydraulic Design Chart 711 (HDC 711), USACE (U.S. Army Engineer Waterways

Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment 2).

2.5. "Tainter Gate Rating Data Determined from Eight TVA Model Studies," Tennessee Valley Authority, Division of Water

Control Planning, 1962, EDMS No. L58 080821 001 (Attachment 4).

2.6. "Method for Estimating Discharge at Overflow Spillways with Curved Crests and Radial Gates," Tennessee Valley

Authority, Office of Natural Resources and Economic Development, Report No. WR28-2-900-123, 1985 (Attachment 3).

2.7. "Basis for Dam Spillway Gate/Outlet Open Configuration for Flood Analyses," Tennessee Valley Authority, 2009,

EDMS No. L58 090529 800 (Attachment 9).

2.8. "Dam Lock Gate Technical Evaluation for the PMF," Tennessee Valley Authority, 2009, EDMS No. L58 090908 001

(Attachment 10).

2.9. "Design of Small Dams," U.S. Department-of the Interior, U.S. Government Printing Office, 1987.
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3. Assumptions & Methodology

The headwater rating curves developed in this calculation will be used in simulations of probable maximum flood (PMF)

events. Consequently, the rating curves have been calculated well above the normal operating range.

3.1 Assumptions

3.1.1 Assumption: Power generation will continue during a PMF event until the switchyard is flooded.
Technical Justification: Power generation is assumed to stop when the tailwater reaches an elevation of 5 14.8 feet, at
which point water will enter the switchyard (Reference 2.1). Turbine discharge will be considered for rising headwaters

until the tailwater reaches an elevation of 514.8 feet. After the switchyard has been flooded, the generator will not be

restarted because electrical components will be wet. Therefore, turbine discharge is not included as headwaters fall after
flooding of the switchyard.

3.1.2 Assumption: The elevation of the main lock gate overflow is 560.58 feet.
Technical Justification: The main lock gate overflow elevation is listed as 560.58 feet in the Blue Book (Reference 2.2).

However, on drawing 1OW200RO (Reference 2.1) the main lock gate overflow is shown as 560.38 feet. Without
conducting an extensive investigation into the differences, an elevation of 560.58 feet will be used because it is more

conservative by decreasing the total dam discharge.

3.1.3 Assumption: Both gate leaves will remain closed for both trashways during a PMF.
Technical Justification: This assumption is conservative for predicting flood levels at Browns Ferry Nuclear Plant since a

closed trashway decreases the total dam discharge.

3.1.4 Assumption: The tailwater rating curve (Attachment 7) is sufficient for computing submergence effects on the headwater

rating curve.
Technical Justification: This curve was produced by TVA's River Systems Operations Flood Risk Group and is used as

the best available information. As shown in the following calculation, tailwater does not affect the discharge past
Wheeler Dam. Therefore, the tailwater rating curve has no effect on the headwater rating curve and can be used.

3.1.5 Assumption: All spillway gates will be set to the maximum openings specified in the Spillway Discharge Tables

(Reference 2.3).
Technical Justification: A TVA position paper justifying the operability of the gates in included as Reference 2.7.

3.1.6 Assumption: The upper gates of the navigation locks will not fail during PMF overflow.
'cch.nfiesl .I'.jci~~onl: A TV!\ psItcor" pi•lj",erjusfifN'in/ the o()Flock I'Iless located 'p]stlvs5'11 (f \Yhcclcr is

included as Reference 2.8. Based on the evaluation made for other upstream lock gates, the Wheeler lock gates are

expected to maintain position. However, should the lock gates fail, the flood levels at Browns Ferry will be decreased
from that predicted in the PMF analysis and is therefore conservative.

3.1.7 Assumption: The fully raised spillway tainter gates will remain in their open position when flow passes over the spillway
piers and the tops of the gates.
Technical Justification: Appendix C contains hydrostatic loads on the tainter gates. According to the calculations, there
is a possibility that the open tainter gate may fail at the PMF level. However, it is conservative to assume that the gates
will not fail.

3.2 Unverified Assumptions (UVA)

None.
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Technical Justification: The main lock gate overflow elevation is listed as 560.58 feet in the Blue Book (Reference 2.2). 
However, on drawing IOW200RO (Reference 2.1) the main lock gate overflow is shown as 560.38 feet. Without 
conducting an extensive investigation into the differences, an elevation of 560.58 feet will be used because it is more 
conservative by decreasing the total dam discharge. 

3.1.3 Assumption: Both gate leaves will remain closed for both trashways during a PMF. 
Technical Justification: This assumption is conservative for predicting flood levels at Browns Ferry Nuclear Plant since a 
closed trash way decreases the total dam discharge. ' 

3.1.4 Assumption: The tailwater rating curve (Attachment 7) is sufficient for computing submergence effects on the headwater 
rating curve. 
Technical Justification: This curve was produced by TVA's River Systems Operations Flood Risk Group and is used as 
the best available information. As shown in the following calculation, tailwater does not affect the discharge past 
Wheeler Dam. Therefore, the tailwater rating curve has no effect on the headwater rating curve and can be used. 

3.1.5 Assumption: All spillway gates will be set to the maximum openings specified in the Spillway Discharge Tables 
(Reference 2.3). 
Technical Justification: A TV A position paper justifying the operability of the gates in included as Reference 2.7. 

3.1.6 Assumption: The upper gates of the navigation locks will not fail during PMF overflow. 
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included as Reference 2.8. Based on the evaluation made for other upstream lock gates, the Wheeler lock gates arc 
expected to maintain position. However, should the lock gates fail, the flood levels at Browns Ferry will be decreased 
from that predicted in the PMF analysis and is therefore conservative. 

3.1. 7 Assumption: The fully raised spillway tainter gates will remain in their open position when flow passes over the spillway 
piers and the tops of the gates. 
Technical Justification: Appendix C contains hydrostatic loads on the tainter gates. According to the calculations, there 
is a possibility that the open tainter gate may fail at the PMF leveL However, it is conservative to assume that the gates 
will not faiL 

3.2 Unverified Assumptions (UV A) 

None. 
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3.3 Methodology - Discharge Equations

Discharges past the dam are computed as either free discharge or orifice discharge. Free discharge refers tO free surface
overflow and is computed using a weir-type equation as follows (Reference 2.6 shows weir flow equations for overflow
discharges):

Qr = CrLHc' 5  (Equation 1)

in which variables are defined as follows:
Qr = free discharge (cfs)
Cr = free discharge coefficient (may vary with HW)
L = length of overflowing section (ft)
Hc = head on crest (ft) = HW - Zc
HW = headwater elevation (ft)
Zc = top, or crest, elevation of overflowing section (ft)
This equation need not be modified to account for tailwater submergence, as no portion of the dam which has free surface
overflow is expected to be submerged by tailwater.

Flow over the nonoverflow sections is treated as free discharge. Flow over the spillway crest is treated as free discharge for
headwater elevations below Hc = HLmin, the head at which the overflowing nappe first touches the bottoms of the open gates
(Appendix A). HL in varies with gate opening, V, defined as the vertical distance between the bottom of the wide-open gate
and the surface of the spillway crest directly below the gate lip.

For headwater elevations above H, = HLmin, flow through the spillway gates is treated as orifice discharge, and for headwater
elevations above the bottom of the roadway, flow over the nonoverflow sections is treated as orifice discharge. Orifice
discharge refers to flow passing through a contracted opening and is computed using an orifice-type equation as follows
(Reference 2.6):

Qg = CgGL 2g(H, - Hp) (Equation 2)

in which variables are defined as follows:
Qg = orifice discharge (cfs)

Cg = orifice discharge coefficient (varies with gate opening and H,)
G = effective gate opening (ft)

Hmlp = vertical distance between the mid-point of G and the headwater elevation (ft)

This equation need not be modifiedto account for tailwater submergence. The tailwater submergence factor, Sg, varies with
d/Hc and effective gate opening, G, where d = .TW - Zc (ft) and TW = tailwater elevation (ft). Attachment 2 indicates tailwater
effects are not significant until d/Hc (see definition sketch, Appendix A) approaches a value of 0.6. Calculation of d/Hc during
headwater rating confirms that tailwater effects can be neglected.

3.4 Methodology - Spillway Discharge Calculations

The discharge coefficient, Cf, for free discharge over a spillway crest varies with head, H,. For the Wheeler spillway crest, the
relationships HLmin(V) and CK(Hc) are available from model test data (Reference 2.5). The relationship between orifice
discharge coefficient, Cg, and head, H,, for various gate openings, V (up to V = 13 feet), is also available from the model test
data. The crest length, L, and crest elevation, Z, are shown on TVA drawings (e.g., Reference 2.1). The parameters G and
Hmp are determined from geometry (Appendix A). The physical model used to measure spillway discharge included several
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3.3 Methodology - Discharge Equations 

Discharges past the dam are computed as either free discharge or orifice discharge. Free discharge refers to free surface 
overflow and is computed using a weir-type equation as follows (Reference 2.6 shows weir flow equations for overflow 
discharges): 

Qr = CrLHc 1.5 

in which variables are dcfined as follows: 
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Cr= free discharge coefficient (may vary with HW) 
L = length of overflowing section (ft) 
He = head on crest (ft) = HW - Ze 
HW = headwater elevation (ft) 
Ze = top, or crest, elevation of overflowing section (ft) 

(Equation I) 
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This equation need not be modified to account for tailwater submergence, as no portion of the dam which has free surface 
overflow is expected to be submerged bytailwater. 

Flow over the nonoverflow sections is treated as free discharge. Flow over the spillway crest is treated as free discharge for 
headwater elevations below He = HLmin, the head at which the overflowing nappe first touches the bottoms of the open gates 
(Appendix A). HLmin varies with gate opening, V, defined as the vertical distance between the bottom of the wide-open gate 
and the surface of the spillway crest directly below the gate lip. 

For headwater elevations above He = HLmim flow through the spillway gates is treated as orifice discharge, and for headwater 
elevations above the bottom of the roadway, flow over the nonoverflow sections is treated as orifice discharge. Orifice 
discharge refers to flow passing through a contracted opening and is computed using an orifice-type equation as follows 
(Reference 2.6): 

in which variables are defined as follows: 
Qg = orifice discharge (cfs) 
Cg = orifice discharge coefficient (varies with gate opening and He) 
G = effective gate opening (ft) 
g .::: ~ICC.~'lc:LJtion due tu gr:lvity 
Hmp = vertical distance between the mid-point of G and the headwater elevation (ft) 

(Equation 2) 

This equation need not be modified to account for tailwater submergence. The tailwater submergence factor, Sg, varies with 
d/He and effcctive gate opening, G, where d = TW - Ze (ft) and TW = tailwater elevation (ft). Attachment 2 indicates tailwater 
effects are not significant until d/He (see definition sketch, Appendix A) approaches a value of 0.6. Calculation of d/He during 
headwater rating confir~s that tailwater effects can be neglected. 

3.4 Methodology - Spillway Discharge Calculations 

The discharge coefficient, Cr, for free discharge over a spillway crest varies with head, He. For the Wheeler spillway crest, the 
relationships HLmin(V) and Ct<He) are available from model test data (Reference 2.5). The relationship between orifice 
discharge coefficient, Cg, and head, He, for various gate openings, V (up to V = 13 feet), is also available from the model test 
data. The crest length, L, and crest elevation, Ze, are shown on TVA drawings (e.g., Reference 2.1). The parameters G and 
Hmp are detennined from geometry (Appendix A). The physical model used to measure spillway discharge included several 
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bays and the piers between them. Consequently, pier contraction effects are implicitly included in the discharge coefficients
derived from the model test data.

Under the assumption that all spillway gates are fully open, the two end bays (first and last) are the only spillway bays subject
to end contraction effects. These effects, which may reduce discharge through these two bays by a few percent, are neglected
in this calculation. Neglecting this minor effect has negligible impact on the dam rating curve.

3.5 Methodology - Nonoverflow Discharge Calculations

The discharge coefficient, Cf, for free discharge over a nonoverflow section varies with H,/B. The relationship between Cr and

free discharge is shown as Equation 1. The relationship between the orifice discharge coefficient, Cg and d/H 1 can be found in

Reference 2.9. The orifice discharge equation is determined from Reference 2.6 and is shown as Equation 2. The nonoverflow

length, L, and elevation, Z,, are determined from TVA drawings (e.g., Reference 2.1). The parameters are defined in

Appendix B.

3.6 Methodology - Discharge Coefficients

Values of the discharge coefficient, Cr, for flows over the main lock gate, lock walls, powerhouse, and roadway are estimated

using Hydraulic Design Chart 711 (Reference 2.4). Cf for flows over the auxiliary lock gate, the top of the closed trashway

gate, the top of the trashway piers, and the nonoverflow sections will be 3.33, a constant for sharp-crested weirs (Reference

B 17). Calculations of the values of the discharge coefficient can be found in Appendix B. Length; L, and crest elevation, Z,, in

each case are determined from TVA drawings (all relevant drawings are defined as References).

The upper plot of HDC 711 shows that Cf is about 2.65 for very broad crests (H1/B < 0.4 where H1 = H, and B = streamwise

length of the crest) and gradually increases to 3.1, the maximum value for a "broad-crested" weir, as H1/B increases to about

1.2. As H1/B increases above 1.2, Cr continues to increase as the weir transitions from broad-crested to sharp-crested at about

H1/B = 2.0. Since the estimation of discharge over the top of various sections of a dam and its embankments is an
approximation,'small variations in Cf with H, are not modeled and the effects of end contractions are neglected. A single

representative value for Cr within the range of its variation is used for all headwater elevations included in the rating.

Neglecting minor variations in Cf values and end contractions has negligible impact on the dam rating curve.

3.7 Methodology - Turbine Discharge

The elevation of the switchyard is such that the tailwater will not impede its operation until significant headwater levels are

reached (i.e. flows of over 840,000 cfs). The Units 1-8 Operating Characteristics and Units 9-11 Operating Characteristics

sheets 1Loill the W eCCIer Blue L3ook (Rcfe;rence 2.2, At:uehrncnt 5), pages 39-47, provide 01Cc Lurbine discharge bascd (a the

gross head for the dam. The gross head is the difference between the headwater elevation and the tailwater elevation. The

lowest gross head shown in Reference 2.2 is 38 feet. Turbine discharge for lower values of gross head would be determined by
extrapolation. The following table summaries the iterative steps to determine the turbine discharge for a range of headwater

values.
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to end contraction effects. These effects, which may reduce discharge through these two bays by a few percent, arc neglected 
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Values of the discharge coefficient, Cr, for flows over the main lock gate, lock walls, powerhouse, and roadway are estimated 
using Hydraulic Design Chart 711 (Reference 2.4). Cr for flows over the auxiliary lock gate, the top of the closed trashway 
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each case are determined from TV A drawings (all relevant drawings are defined as References). 

The upper plot of HDC 711 shows that Cr is about 2.65 for very broad crests (H /B < 0.4 where HI = He and B = streamwise 
length of the crest) and gradually increases to 3.1, the maximum value for a "broad-crested" weir, as H /B increases to about 
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H/B = 2.0. Since the estimation of discharge over the top of various sections of a dam and its embankments is an 
approximation, 'small variations in Cr with He are not modeled and the effects of end contractions are neglected. A single 
representative value for Cr within the range of its variation is used for all headwater elevations included in the rating. 
Neglecting minor variations in Cr values and end contractions has negligible impact on the dam rating curve. 

3.7 Methodology - Turbine Discharge 

The elevation of the switchyardis such that the tailwater will not impede its operation until significant headwater levels are 
reached (i.e. flows of over 840,000 cfs). The Units 1-8 Operating Characteristics and Units 9-11 Operating Characteristics 
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extrapolation. The following table summaries the iterative steps to detennine the turbine discharge for a range of headwater 
values. 
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Turbine
Estimated Estimated Discharge

Spillway Turbine Total for 44'
Discharge Discharge Discharge Gross Gross Total

HW (cfs) (cfs) (cfs) TW Head Head Discharge
550 219,042 101,200 320,242 508.62 41.38 117,625 336,667
552 307,087 101,200 408,287 508.89 43.11 117,625 424,712
554 407,988 101,200 509,188 509.46 44.54 117,625 525,613
556 520,511 101,200 621,711 510.58 45.42 117,625 638,136
558 640,383 101,200 741,583 512.49 45.51 117,625 758,008

The iteration to determine the turbine discharge is as follows:

1. The spillway discharge for the headwater elevations 550, 552, 554, 556, and 558 are taken from Table 1, page 19.
2. The tailwater elevations for headwater elevations 550, 552, 554, 556, and 558 are determined from Attachment 7, the

tailwater rating curve, for the Estimated Total Discharge.
3. The gross heads (HW-TW) for the headwater elevations 550, 552, 554, 556, and 558 are calculated. A gross head of 44' is

used to estimate the turbine discharge for all elevations.
4. The turbine discharge for 44' gross head is taken from drawings 47K904-1 RO through 47K904-8 RO and 47K4901 RO,

from the Wheeler Blue Book (Reference 2.2, Attachment 5).
5. Finally, the total discharge is the sum of the spillway discharge and the turbine discharge for 44' gross head.

The turbine discharge continues until the tailwater reaches elevation 514.8 feet, the elevation at which the switchyard is
flooded. Once stopped, the turbines are not expected to be restarted immediately when the tailwater drops below elevation
514.8 feet. Due to the flooding of the switchyard, the turbines may not operate for several days.

3.8 Methodology - Powerhouse

The elevation of the powerhouse and control building is 569.05 feet (Reference 2.1). Therefore, the powerhouse will be
overtopped during a PMF event. Overflow from the powerhouse is included in the headwater rating curve and can be found in
Appendix B.

3.9 Methodology - Roadway

Th._- lcvation !or thc 'adI,."y (inClucdin cuI ) isiL: il-,dcated -t 569.05 fcct f1r •taiions .1i-67 !hro"gh 50-1 : a.d 569.65 for
stations 4+67 through 51+73 (Reference 2.1). Therefore, the roadway will be overtopped and is considered in this headwater
rating curve. Calculations can be found in Appendix B.
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Turbine 
Estimated Estimated Discharge 

Spillway Turbine Total for 44' 
Discharge Discharge Discharge Gross Gross Total 

HW (cfs) (cfs) (cfs) TW Head Head Discharge 
550 219,042 101,200 320,242 508.62 41.38 117,625 336,667 
552 307,087 101,200 408,287 508.89 43.11 117,625 424,712 
554 407,988 101,200 509,188 509.46 44.54 117,625 525,613 
556 520,511 101,200 621,711 510.58 45.42 117,625 638,136 
558 640,383 101,200 741,583 512.49 45.51 117,625 758,008 

The iteration to detenninc the turbine discharge is as follows: 

1. The spillway discharge for the headwater elevations 550, 552, 554, 556, and 558 are taken from Table I, page 19. 
2. The tailwater elevations for headwater elevations 550, 552, 554, 556, and 558 are detennined from Attachment 7, the 

tailwater rating curve, for the Estimated Total Discharge. 
3. The gross heads (HW-TW) for the headwater elevations 550, 552, 554, 556, and 558 are calculated. A gross head of 44' is 

used to estimate the turbine discharge for all elevations. 
4. The turbine discharge for 44' gross head is taken from drawings 47K904-1 RO through 47K904-8 RO and 47K4901 RO, 

from the Wheeler Blue Book (Reference 2.2, Attachment 5). 
5. Finally, the total discharge is the sum of the spillway discharge and the turbine discharge for 44' gross head. 

The turbine discharge continues until the tailwater reaches elevation 514.8 feet, the elevation at which the switchyard is 
flooded. Once stopped, the turbines are not expected to be restarted immediately when the tailwater drops below elevation 
514.8 feet. Due to the flooding of the switch yard, the turbines may not operate for several days. 

3.8 Methodology - Powerhouse 

The elevation of the powerhouse and control building is 569.05 feet (Reference 2.1). Therefore, the powerhouse will be 
overtopped during a PMF event. Overflow from the powerhouse is included in the headwater rating curve and can be found in 
Appendix B. 

3.9 Methodology - Roadway 

Th·~ elevation ior the l\i;ldw21'i (including curb) i~: incliC:lteci at 5 !)C). 0:; [cel fcll" ~;l<ll.iol1~ ·H(,7 through SO+3:::: :llld :;69.(\5 for 
stations 4+67 through 51+73 (Reference 2.1). Therefore, the roadway will be overtopped and is considered in this headwater 
rating curve. Calculations can be found in Appendix B. 



4. Design Input

Sect. Input Parameter I Source Symbol Value

4.1 Acceleration of Gravity Common Knowledge g 32.2 ft/sec 2

4.2 Spi lway Crest Parameters

4.2.1 Crest Length 60, 40' wide bays, Ref. 2.2 L 2400 feet

4.2.2 Crest Elevation Ref. 2.2 Zc 541.3 feet

4.2.3 Free Discharge Coefficient Computed in Appendix A Cf(H,) Equation A3
and A4

4.3 Spillway Gate Parameters
4.3.1 Vertical Opening Computed in Appendix A V 15.78 feet

4.3.2 Effective Gate Opening Computed in Appendix A G 15.83 feet

4.3.3 Mid-point Distance between Gate Computed in Appendix A Hm1 p 7.88 feet

Opening, relative to crest
4.3.4 Headwater Elevation at which Computed in Appendix A HLmin + 561.09 feet

nappe touches gates Zc

4.3.5 Orifice Discharge Coefficient Computed in Appendix A Cg(Hc) Points
extrapolated
from Table

A3

4.4 Trashway Overflow (Gates Closed)

4.4.1 Discharge Coefficient ]Computed in Apendix B Cf •[ 3.33

4.4.2 Overflow Elevation J Ref. 2.1 Z,, 556.3 feet

4.4.3 Overflow Length J Ref. 2.2 L 75 feet

4.5 Trashway Piers Overflow
4.5.1 Discharge Coefficient Computed in Appendix B Cf 3.33

4.5.2 Overflow Elevation . Computed in Appendix B Z,_ 567.51 feet

4.5.3 Overflow Length Computed in Appendix B L 20 feet

4.6 Main Lock Gate Overflow
4.6.1 Discharge Coefficient Computed in Appendix B Cf 2.95

4.6.2 Overflow Elevation{ Computed in Appendix B Z,_ 560.58 feet

4.6.3 Overflow Length Computed in Appendix B L 110.08 feet

4.7 Auxiliary Lock Gate Overflow

4.7.1 Discharge Coefficient _ ______otree in_ Aendi B .... C _____3.33
4.7.2 Overflow Elcvalion j Compute1d in Appendix B L Z 55ý30 fe,

4.7.3 Overflow Length Computed in Appendix B L 60.08 feet

4.8 Lock Walls Overflow - Section 1

4.8.1 Discharge Coefficient Computed in Appendix B Cf 2.65

4.8.2 Overflow Elevation Computed in Appendix B Z_ 566.72 feet

4.8.3 Overflow Length Computed in Appendix B L 172.92 feet

4.9 Lock Walls Overflow - Section 2______________________
4.9.1 Discharge Coefficient Computed in Appendix B Cf 2.65

4.9.2 Overflow Elevation Computed in Appendix B Z, 562.30 feet

4.9.3 Overflow Length Computed in Appendix B L 18.76 feet

4.10 Nonoverflow Section - Sta. 4+67 to 50+38

4.10.1 Discharge Coefficient I Computed in Appendix B Cf 3.33

4.10.2 Overflow Elevation Computed in Appendix B Z_ 560.30 feet

4.10.3 Overflow Length Computed in Appendix B L 847.50 feet

4.10.4 Orifice Discharge Coefficient Computed in Appendix B Cg(d/Hi) Equation B2
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4. Design Input 

Sect. Input Parameter Source Symbol Value 
4.1 Acceleration of Gravity Common Knowledge g 32.2 ft/sec 2 

4.2 Spillway Crest Parameters 
4.2.1 Crest Length 60,40' wide bays, Ref. 2.2 L 2400 feet 
4.2.2 Crest Elevation Ref. 2.2 Zc 541.3 feet 
4.2.3 Free Discharge Coefficient Computed in Appendix A Cr(Hc) Equation A3 

andA4 
4.3 Spillway Gate Parameters 
4.3.1 Vertical Opening Computed in Appendix A V 15.78 feet 
4.3.2 Effective Gate Opening Computed in Appendix A G 15.83 feet 
4.3.3 Mid-point Distance between Gate Computed in Appendix A Hmp 7.88 feet 

O~ening, relative to crest 
4.3.4 Headwater Elevation at which Computed in Appendix A 

< 

HLmin + 561.09 feet 
nappe touches gates Zc 

4.3.5 Orifice Discharge Coefficient Computed in Appendix A Cg(Hc) Points 
extrapolated 
from Table 

. A3 
4.4 Trashway Overflow (Gates Closed) 
4.4.1 Discharge Coefficient Computed in Appendix B Cr 3.33 
4.4.2 Overflow Elevation Ref. 2.1 Zc 556.3 feet 
4.4.3 Overflow Length Ref. 2.2 L 75 feet 
4.5 Trashwl!Y Piers Overflow 
4.5.1 Discharge Coefficient Computed in Appendix B Cr 3.33 
4.5.2 Overflow Elevation Computed in Appendix B Zc 567.51 feet 
4.5.3 Overflow Length Computed in Appendix B L 20 feet 
4.6 Main Lock Gate Overflow 
4.6.1 Discharge Coefficient Computed in Appendix B Cr 2.95 
4.6.2 Overflow Elevation Com~uted in AJlPendix B Zc 560.58 feet 
4.6.3 Overflow Length Computed in Appendix B L 110.08 feet 
4.7 Auxiliary Lock Gate Overflow 

I_~LJ. ___ _Qi SChi!T_ge_~?_'2ffigj~I1~ __________ J_<;;':()_Q1~1Il~_~I1_f.J21~end.0 _~ ______ --------I----~L ___ 3.33 
4.7.:2 Ov(;rflow Ekvalioll i COl1lpulcd ill Appelldix. B , I Lc --SSS.30 ic;;L-', 
4.7.3 Overflow Length Computed in Appendix B L 60.08 feet 
4.8 Lock Walls Overflow - Section 1 
4.8.1 Discharge Coefficient Computed in Appendix B Cr 2.65 
4.8.2 Overflow Elevation ComQuted in A.QPendix B Zc 566.72 feet 
4.8.3 Overflow Length Computed in Appendix B L 172.92 feet 
4.9 Lock Walls Overflow - Section 2 
4.9.1 Discharge Coefficient ComJJ.uted in A.QPendix B Cr 2.65 
4.9.2 Overflow Elevation Computed in Appendix B Zc 562.30 feet 
4.9.3 Overflow Length Computed in Appendix B L 18.76 feet 
4.10 Nonoverflow Section - Sta. 4+67 to 50+38 
4.10.1 Discharge Coefficient Computed in Appendix B Cr 3.33 
4.10.2 Overflow Elevation ComJJ.uted in Appendix B Zc 560.30 feet 
4.10.3 Overflow Length Comguted in Appendix B L 847.50 feet 
4.10.4 Orifice Discharge Coefficient Computed in Appendix B Cg(dIH1) Equation B2 
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4.11 Nonoverflow Section Overflow - Sta. 50+38 to 52+18

4.11.1. Discharge Coefficient Computed in Appendix B Cr 3.33

4.11.2 Overflow Elevation Computed in Appendix B Z_ 560.30 feet

4.11.3 Overflow Length Computed in Appendix B L 180 feet

4.11.4 Orifice Discharge Coefficient Computed in Appendix B Cg(d/Hi) Equation B2

4.12 Nonoverflow Section Overflow - Sta. 52+18 to 53+53
4.12.1 Discharge Coefficient Computed in Appendix B Cf 3.33

4.12.2 Overflow Elevation Computed in Appendix B Z_ 560.30 feet

4.12.3 Overflow Length Computed in Appendix B L 135 feet

4.12.4 Orifice Discharge Coefficient Computed in Appendix B Cg(d/HI) Equation B2

4.13 Nonoverflow Section Overflow - Sta. 53+53 to 68+09.44

4.13.1 Discharge Coefficient Computed in Appendix B Cf 3.33

4.13.2 Overflow Elevation Computed in Appendix B Z, 560.30 feet

4.13.3 Overflow Length Computed in Appendix B L 1070.94 feet

4.14 Powerhouse - Section 1 - Control Building
4.14.1 Discharge Coefficient Computed in Appendix B Cf 2.65

4.14.2 Overflow Elevation Computed in Appendix B Z_ _ 569.05 feet

4.14.3 Overflow Length Computed in Appendix B L 48.00 feet

4.15 Powerhouse - Section 2 - Remainder of Powerhouse

4.15.1 Discharge Coefficient Computed in Appendix B Cf 2.65

4.15.1 Overflow Elevation Computed in Appendix B Z, 569.05 feet

4.15.1 Overflow Length Computed in Appendix B L 925.50 feet

4.16 Roadway - Sta. 4+67 to 50+38
4.16.1 Discharge Coefficient Computed in Appendix B Cf 2.65

4.16.2 Overflow Elevation Computed in Appendix B Z, 569.05 feet

4.16.3 Overflow Length Computed in Appendix B L 4571 feet

4.17 Roadway - Sta. 50+38 to 51+73
4.17.1 Discharge Coefficient Computed in Appendix B Cf 2.65

4.17.2 Overflow Elevation Computed in Appendix B Z, 569.65 feet

4.17.3 Overflow Length Computed in Appendix B L 135 feet

4.18 Turbine Discharge
4.18.1 Maximum HW Elevation Ref. 2.1, Section H-H 558.3 feet

4.18.2 Maximum TW Elevation Refer to Section 3.6 514.8 feet

4.18 •3 ir2 i_, -e. a d .. _Re '2 2,_im 3--------------------.. 2. . Imm.( 9 H . . 8 feet-

4.18.4 Maximum Sustainable Discharge Ref. 2.2 QT .. 117,440 cfs

4.19 Tailwater Rating Curve Refer to Section 4.21 TW(Q) Equation 4

4.20 Upper Limit on Headwater Refer to Section 4.22 HWmax 570 feet

Elevation for Rating
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4.11 Nonoverflow Section Overflow - Sta. 50+38 to 52+18 
4.11.1 Discharge Coefficient Computed in Appendix B Cr 3.33 
4.11.2 Overflow Elevation Computed in Appendix B Zc 560.30 feet 
4.11.3 Overflow Len~th Computed in Appendix B L 180 feet 
4.11.4 Orifice Discharge Coefficient ComQuted in AJ.'l~endix B Cg(d/Hl) Eguation B2 
4.12 Nonoverflow Section Overflow - Sta. 52+18 to 53+53 
4.12.1 Discharge Coefficient Computed in Apllendix B Cr 3.33 
4.12.2 Overflow Elevation Computed in Appendix B Zc 560.30 feet 
4.12.3 Overflow Length Computed in Appendix B L 135 feet 
4.12.4 Orifice Discharge Coefficient Computed in Appendix B Cg(d/Hl) Equation B2 
4.13 Nonoverflow Section Overflow - Sta. 53+53 to 68+09.44 
4.13.1 Discharge Coefficient Computed in Appendix B Cr 3.33 
4.13.2 Overflow Elevation Computed in Appendix B Zc 5,60.30 feet 
4.13.3 Overflow Length Computed in Appendix B L 1070.94 feet 
4.14 Powerhouse - Section 1 - Control Building 
4.14.1 Discharge Coefficient Computed in Appendix B Cr 2.65 
4.14.2 Overflow Elevation Computed in Appendix B Zc 569.05 feet 
4.14.3 Overflow Length Computed in Appendix B L 48.00 feet 
4.15 Powerhouse - Section 2 - Remainder of Powerhouse 
4.15.1 Discharge Coefficient Computed in Appendix B Cr 2.65 
4.15.1 Overflow Elevation Computed in Appendix B Zc 569.05 feet 
4.15.1 Overflow Length Computed in Appendix B L 925.50 feet 
4.16 Roadway - Sta. 4+67 to 50+38 
4.16.1 Discharge Coefficient Computed in Appendix B Cr 2.65 
4.16.2 Overflow Elevation Computed in Appendix B Zc 569.05 feet 
4.16.3 Overflow Length Computed in Appendix B L 4571 feet 
4.17 Roadway - Sta. 50+38 to 51+73 
4.17.1 Discharge Coefficient Computed in Appendix B Cr 2.65 
4.17.2 Overflow Elevation Computed in Appendix B Zc 569.65 feet 
4.17.3 Overflow Length Computed in Appendix B L 135 feet 
4.18 Turbine Discharge 
4.18.1 Maximum HW Elevation Ref. 2.1, Section H-H 558.3 feet 
4.18.2 Maximum TW Elevation Refer to Section 3.6 514.8 feet 

,~:-~~~.- Minimllill Gross J-lc~1d ___ I_~L~2.2J~;1 gr:J.:~_ _____ __ J-IL ________ l~XeeJ: ______ . 
~ .. ------.-~--------.--.-.----.------. - ~---- "------- ------ ----_._-_ .. - -- ---._--- -

4.1~.4 Maximum Sustainable Discharge Ref. 2.2 QTmax 1 j 7,440 cis 
4.19 Tailwater Rating Curve Refer to Section 4.21 TW(Q) Equation 4 
4.20 Upper Limit on Headwater Refer to Section 4.22 HWmax 570 feet 

Elevation for Rating 
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4.21 Tailwater Rating Curve

The tailwater rating curve used in this calculation is shown in Attachment 7. Attachment 8 lists points scaled from this plot

and shows a polynomial fit to the result. The polynomial indicated in Attachment 8 and repeated below is used for the

headwater rating curve calculations.

TW = -2xl0-"Q 4 + 6xlO-Q 3 - 4xl0O5 Q2 + 0.0121Q + 507.09 (Equation 4)

in which Q = total discharge past the dam in cfs divided by 1000 ("1000 cfs").

Attachment 2 indicates tailwater effects are not significant until d/Hc (see definition sketch for spillway discharge, Figure A4,

Appendix A) approaches a value of 0.6. Calculation of d/He during headwater rating confirms that tailwater effects can be

neglected.

4.22 Upper Limit on Headwater Elevation included in Rating Curve

The headwater rating curve needs to include all headwater elevations that may occur during a PMF event. The value listed in

the Reference 2.2 is 567.7 feet. However, the headwater at Wheeler Dam could be expected to rise to 570 feet (value from

preliminary estimates).

4.23 Difference in 1912 Vertical Datum and 1929 Vertical Datum

According to TVA drawing 232-D-729 (Attachment B 10), all elevations shown in the older drawings (232-D series) should

be adjusted by 0.3' to convert from the 1912 vertical datum to the 1929 vertical datum. Elevations are taken from the Blue

Book (Reference 2.2) or drawing 10W200 (Reference 2.1) whenever possible to avoid the conversion.

5. Special Requirements / Limiting Conditions

N/A
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4.21 Tailwater Rating Curve 

The tailwater rating curve used in this calculation is shown in Attachment 7. Attachment 8 lists points scaled from this plot 
and shows a polynomial fit to the result. The polynomial indicated in Attachment 8 and repeated below is used for the 
headwater rating curve calculations. 

(Equation 4) 

in which Q = total discharge past the dam in cfs divided by 1000 ("1000 cfs"). 

Attachment 2 indicates tailwater effects are not significant until d/Hc (see definition sketch for spillway discharge, Figure A4, 
Appendix A) approaches a valuc of 0.6. Calculation of d/Hc during headwater rating confirms that tailwater effects can be 
neglected. 

4.22 Upper Limit on Headwater Elevation included in Rating Curve 

The headwater rating curve needs to include all headwater elevations that may occur during a PMF event. The value listed in 
the Reference 2.2 is 567.7 feet. However, the headwater at Whceler Dam could be expected to rise to 570 feet (value from 
preliminary cstimates). 

4.23 Difference in 1912 Vertical Datum and 1929 Vertical Datum 

According to TV A drawing 232-0-729 (Attachment B I 0), all elevations shown in the older drawings (232-0 series) should 
be adjusted by 0.3' to convert from the 1912 vertical datum to the 1929 vertical datum. Elevations are taken from the Blue 
Book (Reference 2.2) or drawing IOW200 (Reference 2.1) whenever possible to avoid the conversion. 

5. Special Requirements I Limiting Conditions 

N/A 
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6. Calculations

The calculations consist of computing spillway and overflow discharges (from Equations I and 2) for a list of headwater
elevations ranging from 541.3 feet up to 570 feet [4.18], the assumed PMF elevation. The headwater rating curve is a plot of
headwater elevation versus total dam discharge.

Below an elevation of 541.3 feet, no discharge passes the dam. Beginning at 541.3 feet, the discharge passes through the
spillway. Then beginning at elevation 550 feet, discharge also begins to pass through the turbines. Flows are calculated as

outlined in sections 3.6 through 3.8.

After the headwater reaches an elevation of 556.3 feet, discharge continues to pass through the spillway, and then over various
portions of the dam. At an elevation of 569.05 feet, discharge passes over various portions of the roadway, and then over the
powerhouse. Total discharge, given in "1000 cfs," is the sum of all discharges in cfs past the dam divided by 1000.

Table 1 shows the spi'eadsheet calculations for the headwater rating curve (spreadsheet included as Attachment 8). The final
result, the rating curve, is defined by the first two columns, HW vs. Total Discharge. The third colunm (TW) gives the
tailwater elevation associated with the "Total Discharge" from the tailwater rating curve polynomial fit [4.21]. This is
computed to verify that tailwater does not affect discharge.

Spillway discharge is computed in the sixth column. Hý and CQCg are the parameters used to determine the spillway discharge,
QtlQg.. Free discharge occurs for elevations below 561.09 feet [4.3.4] and orifice discharge occurs for headwaters above this
elevation. The transition point is indicated by a horizontal line. Above the transition line, the listed discharge coefficient is Cf
[4.2.3] and below the transition line the listed discharge coefficient is Cg [4.3.5]. Column QdQg is the spillway discharge
computed from Equation 1 for free discharge and from Equation 2 for orifice discharge. Cells with a zero indicate that the data
was not applicable for the given headwater elevation.

Nonoverflow discharge is computed in the next 4 sections. d/Hi and CdCg are the parameters used to detenrine the spillway
discharge, QdQg. Free discharge occurs for elevations below 564.76 feet for Sta. 4+67 to 50+38; 565.36 feet for Sta. 50+38 to
52+18; and 568.01 feet for Sta. 52+18 to 53+53. Orifice discharge occurs for headwaters above these elevations respectively.
The transition point is indicated by a horizontal line. Above the transition line, the listed discharge coefficient is Cfand below
the transition line the listed discharge coefficient is Cg. Column QdQg is the nonoverflow discharge computed from Equation 1
for free discharge and from Equation 2 for orifice discharge. Cells with a zero indicate that the data was not applicable for the
given headwater elevation.

The column following the spillway discharge column shows "Sta," "Cf=,- "Zc=,=' and "L=" in three rows to indicate the
eICaining Of th[c values inciudedi in tihosc wows in the "Overflow Discharge" columnn is.

The next eleven columns are overflow discharges in cfs for overflow of the locks walls, auxiliary lock gate, main lock gate,
closed trashway, trashway piers, powerhouse, roadway and turbines. The calculation method of each column has been covered
previously.
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6. Calculations 

The calculations consist of computing spillway and overflow discharges (from Equations I and 2) for a list of headwater 
elevations ranging from 541.3 feet up to 570 feet [4.18], the assumed PMF elevation. The headwater rating curve is a plot of 
headwater elevation versus total dam discharge. 

Below an elevation of 541.3 feet, no discharge passes the dam. Beginning at 541.3 feet, the discharge passes through the 
spillway. Then beginning' at elevation 550 feet, discharge also begins to pass through the turbines. Flows are calculated as 
outlined in sections 3.6 through 3.8. 

After the headwater reaches an elevation of 556.3 feet, discharge continues to pass through the spillway, and then over various 
portions of the dam. At an elevation of 569.05 feet, discharge passes over various portions of the roadway, and then over the 
powerhouse. Total discharge, given in "1000 cfs," is the sum of all discharges in cfs past the dam divided by 1000. 

Table I shows the spreadsheet calculations for the headwater rating curve (spreadsheet included as Attachment 8). The final 
result, the rating curve, is defined by the first two columns, HW vs. Total Discharge. The third colunm (TW) gives the 
tail water elevation associated with the "Total Discharge" from the tailwater rating curve polynomial fit [4.21]. This is 
computed to verify that tailwater does not affect discharge. 

Spillway discharge is computed inthesixth column. He and qCg are the parameters used to detennine the spillway discharge, 
QtjQg .. Free discharge occurs for elevations below 561.09 feet [4.3.4] and orifice discharge occurs for headwaters above this 
elevation. The transition point is indicated by a horizontal line. Above the transition line, the listed discharge coefficient is Cr 
[4.2.3] and below the transition line the listed discharge coefficient is Cg [4.3.5]. Colunm Q~Qg is the spillway discharge 
computed from Equation I for free discharge and from Equation 2 for orifice discharge. Cells with a zero indicate that the data 
was not applicable for the given headwater elevation. 

Nonoverflow discharge is computed in the next 4 sections. d/Ht and qCg are the parameters used to detennine the spillway 
discharge, QnQg. Free discharge occurs for elevations below 564.76 feet for Sta. 4+67 to 50+38; 565.36 feet for Sta. 50+38 to 
52+ 18; and 568.0 I feet for Sta. 52+ 18 to 53+53. Orifice discharge occurs for headwaters above these elevations respectively. 
The transition point is indicated by a horizontal line. Above the transition line, the listed discharge coeffi~ient is Crand below· 
the transition line the listed discharge coefficient is Cg. Column QnQg is the nonoverflow discharge computed from Equation I 
for free discharge and from Equation 2 for orifice discharge. Cells with a zero indicate that the data was not applicable for the 
given headwater elevation. 

Thc column following the spillway discharge column shows "Sta," "CF," "Ze=," and "L=" in three rows to indicate the 
tll<.:anillg of the valucs included in lhose rows in lilc "Overno\\' Discharge" COILlJTlllS. 

The next eleven columns are overflow discharges in cfs for overflow of the locks walls, auxiliary lock gate, main lock gate, 
closed trashway, trash way piers, powerhouse, roadway and turbines. The calculation method of each colunm has been covered 
previously. 
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Spillway Parameters
L = 2400 feet

7, = 541.30 feet

G = 15.83 feet
H, = 7.88 feet

Nonoverflow Parameters
Station 4+67 to 50K38

= 560.30 fee:

L = 847.5 fee:
d = 4.46

HP = 4.00

Avg el.
Top of
Rdwy= 568.3 fevc

Nonoverflow Se::ion

Nonoverflow Parameters
Station 50+38 to 52+18

Z, = 560.30 feet

L = 180 feet

d = 5.52

H, = 4.53

Avg el.
Top of
Rdwy-= 569.37 feet

Nonoverflow Section

Nonoverflow Parameters
Station 52+18 to 53+53

2, = 560.30 feet
L = 135 feet
d = 8.78

H-, = 6.16

Avg el.
Top of
Rdwy= 572.62 feet

Nonoverflow Section

Overflow Discharge, (, in cfs

Non Aux. Main Closed

Overflow Lock Lock Lock Lock Trash Trashway Power Power Turbine

Section Walls Walls Gate Gate way Piers house house Roadway Roadway Ftow

53+53 to Section 1 Section 2 Section 1 Section 2 4.67 to 50+38 to

Sta. 68÷09.44 50+38 51÷73

C, = 3.33 2.65 2.65 3.33 2.95 3.33 3.33 2.65 2.65 2.65 2:65

Z7 = 560.3 566.72 562.30 558.30 560.58 556.30 567.51 569.05 569.05 569.05 569.65

Q
Total

Discharge feet

HW 1000 cfs TW

541.3 0.00 507.09
541.5 0.61 507.10

542 4.11 507.14
544 33.79 507.46

546 81.61 507.84
548 143.83 508.17
550 336.67 508.66
551 379.07 508.78
552 424.71 508.96
553 473.58 509.22
554 525.61 509.59
555 580.59 510.10
556 638.14 510.80
557 697.74 511.70
558 758.56 512.82
559 820.59 514.17
560 766.49 512.98
561 836.67 514.55

561.09 843.59 514.72
562 844.92 514.76

563 870.24 515.40
564 914.05 516.59
565 953.78 517.75
566 1004.17 519.32
567 1057.06 521.08
568 1109.58 522.92
569 1162.10 524.82
570 1226.03 527.18

Soillway
feet cfs

Hc ICOG f Q0,10
feet feet

H, d/H1 Cf I C,

cfs

Of QI
feet cfs

d/H1 CIC o 10,10

feet cfs
d/H1 CdiC, QIIQg L= 1070.94 172.92 18.76 60.08 110.08 75 20 48.00 925.50 4571 135 feet

0.0 2.81 0
0.2 2.84 610
0.7 2.92 4,110
2.7 3.17 33,793
4.7 3.34 81,614
6.7 3.46 143,833
8.7 3.56 219,042
9.7 3.61 261,448

10.7 3.66 307,087
11.7 3.71 355.959
12.7 3.76 407.988
13.7 3.80 462,970
14.7 3.85 520,511
15.7 3.88 579,970
16.7 3.91 640,383
17.7 3.93 701,740
18.7 3.94 764,270
19.7 3.95 828,796

19.79 3.95 834,701
20.7 0.75 823,067
21.7 0.73 829,626
22.7 0.73 850,897
23.7 0.72 877,919
24.7 0.72 902,737
25.7 0.72 927,895
26.7 0.72 952.249
27.7 0.72 975,860
28.7 0.72 998,782

O.C
OX

O.C
O.C
O.X
O.X
O.0
O.X
0.6
0.(
0.(0
0.0

O.0
0.03

0.0
0.0
0.7
0.8
1.7
2.7
3.7
4.7
5.7
6.7
7.7

0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
6.37 3.33 1,653
5.64 3.33 1,982
2.62 3.33 6,255
1.65 3.33 12,521
1.20 3.33 20,086
0.95 0.62 15,715
0.78 0.64 25,187
0.67 0.65 32,359
0.58 0.66 38,414
0.51 0.67 :-3,759
0.46 0.67 -18,596

0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
7.89 3.33 351
6.99 3.33 421
3.25 3.33 1.329
2.05 3.33 2,659
1.49 3.33 4.266
1.18 3.33 6,108
0.97 0.62 5,321
0.82 0.63 7,431
0.72 0.64 9,144
0.63 0.65 10,631

0.57 .0.66 11,964

0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0

0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0
0.00 3.33 0

12.54 3.33 263
11.11 3.33 316

5.16 3.33 996
3.25 3.33 1,994
2.37 3.33 3,199
1.87 3.33 4,581
1.54 3.33 6,118
1.31 3.33 7,796
1.14 3.33 9,605
1.01 3.33 11,536
0.90 0.62 11,167

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2,089
2,504
7,905

15,822
25,381
36,338
48,531
61,847
76,198
91,514

107,738

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

68

664
1.578
2,722

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 146
0 0 0 554
0 117 0 1,108
0 443 0. 1.777
0 888 88 2,545
0 932 118 2,618
0 1,424 549 3,399

29 2,039 1,223 4,331
110 2,723 2,054 5.336
221 3,470 3,018 6.409
354 4,275 4,098' 7,545
507 5,134 5,282 8,741
677 6,044 6,564 9,995
862 7,002 7,934 11,303

1,062 8,007 9.389 12,664

o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

23
121

0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0 0
0 0
0 0
0 0
0 0
0 0
0 117,625
0 117,625
0 117,625
0 117,625
0 117,625
0 117,625
0 117.625
0 117,625
0 117,625
0 117,625
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

8.7
9.7

262 118 2.271 11,216 74 0

Table I - Hlcadwatcr Rating Curve Calculations for Wheeler IDai
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Subject: Initial Dam Rating Curve. Wheeler I Prepared JBM 

I Checked WBB 

Spillway Parameters Nonoverflow Par2rr.~ters Nonoverflow Parameters Nonoverflow Parameters 
L = 2400 feet Station 4+67 to 50·-38 Station 50+38 to 52+18 Station 52+18 to 53+53 

z" = 541.30 feet z" = 560.30 fee' z" = 560.30 feet z" = 560.30 feet Overflow Discharge, Of in cfs 

G = 15.83 feet L = 847.5 fee: L = 180 feet L = 135 feet Non Aux. Main Closed 
Hmo = 7.88 feet d = 4.46 d = 5.52 d = 8.78 Overflow Lock Lock Lock Lock Trash Trashway Power Power Turbine 

Hmo = 4.00 Hmo = 4.53 Hmo = 6.16 Section Walls Walls Gate Gate way Piers house house Roadway Roadway Flow 

Avg el. Avg el. Avg el. 
Top of Top of Top of 53+53 to Section 1 Section 2 Section 1 Section 2 4+67 to 50+38 to 

Q Rdwy= 568.3 fee: Rdwy= 569.37 feet Rdwy= 572.62 feet Sta. 68+09.44 50+38 51+73 

Total Spillway Nonoverflow Se::tion Nonoverflow Section Nonoverflow Section C,= 3.33 2.65 2.65 3.33 2.95 3.33 3.33 2.65 2.65 2.65 2:65 

Discharge feet feet cfs feet feet cfs feet cis feet cis Zc = 560.3 566.72 562.30 558.30 560.58 556.30 567.51 569.05 569.05 569.05 569.65 feet 

HW 1000 c1s TW H, CdC, 0,10, H, dlH, CdC, C!,I a, dlH, CdC, ada, dlH, CdC, 0,10, L= 1070.94 172.92 18.76 60.08 110.08 75 20 48.00 925.50 4571 135 feet 

541.3 0.00 507.09 0.0 2.81 a 0.0 0.00 3.33 0 0.00 3.33 a 0.00 3.33 a a 0 a a a a a a a a a a 
541.5 0.61 507.10 0.2 2.84 610 0.0 0.00 3.33 0 0.00 3.33 a 0.00 3.33 a a 0 a a a a a a a a a a 

542 4.11 507.14 0.7 2.92 4,110 0.0 0.00 3.33 0 0.00 3.33 a 0.00 3.33 a a a a a a a a a 0 a 0 a 
544 33.79 507.46 2.7 3.17 33,793 0.0 0.00 3.33 0 0.00 3.33 a 0.00 3.33 0 a a 0 a a a a a a a 0 a 
546 81.61 507.84 4.7 3.34 81,614 0.0 0.00 3.33 0 0.00 3.33 0 0.00 3.33 a a 0 0 a a a 0 a 0 a a 0 
548 143.83 508.17 6.7 3.46 143,833 0.0 0.00 3.33 a 0.00 3.33 0 0.00 3.33 a a a 0 a a a a a a a a 
550 336.67 508.66 8.7 3.56 219,042 0.0 0.00 3.33 a 0.00 3.33 a 0.00 3.33 0 0 a 0 a a a 0 ,0 a 0 a 117,625 
551 379.07 508.78 9.7 3.61 261,448 0.0 0.00 3.33 a 0.00 3.33 a 0.00 3.33 0 a a a 0 a a a a a 0 a 117,625 
552 424.71 508.96 10.7 3.66 307,087 0.0 0.00 3.33 a 0.00 3.33 a 0.00 3.33 0 a a 0 a a a a 0 a 0 a 117,625 
553 473.58 509.22 11.7 3.71 355,959 0.0 0.00 3.33 a 0.00 3.33 0 0.00 3.33 a .0 a 0 a a a a 0 a 0 a 117,625 
554 525.61 509.59 12.7 3.76 407,988 0.0 0.00 3.33 a 0.00 3.33 a 0.00 3.33 a a a a a a a a a a 0 a 117,625 
555 580.59 510.10 13.7 3.80 462,970 0.0 0.00 3.33 0 0.00 3.33 a 0.00 3.33 0 a 0 0 a a a a a a 0 a 117,625 
556 638.14 510.80 14.7 3.85 520,511 0.0 0.00 3.33 0 0.00 3.33 a 0.00 3.33 0 0 0 0 0 a a 0 0 a 0 a 117,625 
'557 697.74 511.70 15.7 3.88 579,970 0.0 0.00 3.33 a 0.00 3.33 0 0.00 3.33 a 0 a 0 a a 146 a 0 0 0 0 117,625 
558 758.56 512.82 16.7 3.91 640,383 0.0 0.00 3.33 a 0.00 3.33 0 0.00 3.33 a 0 0 a a 554 a 0 0 a 0 117,625 
559 820.59 514.17 17.7 3.93 701,740 0.0 0.00 3.33 a 0.00 3.33 0 0.00 3.33 a a 0 0 117 a 1,108 a a 0 a a 117,625 
560 766.49 512.98 18.7 3.94 764,270 0.0 0.00 3.33 0 0.00 3.33 a 0.00 3.33 0 a 0 a 443 O. 1,777 0 a 0 0 a a 
561 836.67 514.55 19.7 3.95 828,796 0.7 6.37 3.33 1,653 7.89 3.33 351 12.54 3.33 263 2,089 a 0 888 88 2,545 a 0 a 0 0 a 

561.09 843.59 514.72 19.79 3.95 834,701 0.8 5.64 3.33 1,982 6.99 3.33 421 11.11 3.33 316 2,504 a 0 932 118 2,618 a 0 a a 0 0 
562 844.92 514.76 20.7 0.75 823,067 1.7 2.62 3.33 6,255 3.25 3.33 1,329 5.16 3.33 996 7,905 0 0 1,424 549 3,399 a a 0 0 0 a 
563 870.24 515.40 21.7 0.73 829,626 2.7 1.65 3.33 12,521 2.05 3.33 2,659 3.25 3.33 1,994 15,822 a 29 2,039 1,223 4,331 0 a a 0 a a 
564 914.05 516.59 22.7 0.73 850,897 3.7 1.20 3.33 20.086 1,49 3.33 4,266 2.37 3.33 3,199 25,381 a 110 2,723 2,054 5,336 0 a a 0 0 0 
565 953.78 517.75 23.7 0.72 877,919 4.7 0.95 0.62 ,5,715 1.18 3.33 6,108 1.87 3.33 4,581 36,338 a 221 3,470 3,018 6,409 0 a a 0 a a 
566 1004.17 519.32 24.7 0.72 902,737 5.7 0.78 0.64 25,187 0.97 0.62 5,321 1.54 3.33 6,118 48,531 a 354 4,275 4,098' 7,545 0 a a a a a 
567 1057.06 521.08 25.7 0.72 927,895 6.7 0.67 0.65 32,359 0.82 0.63 7,431 1.31 3.33 7,796 61,847 68 50? 5,134 5,282 8,741 0 a a 0 a a 
568 1109.58 522.92 26.7 0.72 952,249 7.7 0.58 0.66 38,414 0.72 0.64 9,144 1.14 3.33 9,605 76,198 664 677 6,044 6,564 9,995 23 a a 0 0 0 
569 1162.10 524.82 27.7 0.72 975,860 8.7 0.51 0.67 ·:3,759 0.63 0.65 10,631 1.01 3.33 11,536 91,514 1,578 862 7,002 7,934 11,303 121 a a a 0 a 
570 1226.03 527.18 28.7 0.72 998,782 9.7 0.46 0.67 "8,596 0.57 .0.66 11,964 0.90 0.62 11,167 107,738 2,722 1,062 8,007 9.389 12,664 262 118 2,271 11,216 74 a 

Table I - IIcadwlItcr Ibting Curn Calcuhltious for \VIH.'l'Il'r Dum 
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Checked WBB

7. Results/Conclusions

For convenience, the headwater rating results as shown in Table 2, separate from the calculation details provided above, are

tabulated as total discharge in cfs versus headwater elevation in feet. The headwater rating curve is plotted in Figure 2.

In addition to the results shown below, a conclusion drawn from the calculation is that tailwater does not impact the calculation.
Therefore, the Wheeler dam rating curve is not influenced by the tailwater at Wheeler created by Wilson Dam (the downstream

dam).

The final dam rating curve will be developed in the SOCH PMF analysis calculation at a later date.

Q
Total

Discharge

HW 1000 cfs
541.3 0.00
541.5 0.61

542 4.11
544 33.79
546 81.61
548 143.83
550 336.67
551 379.07
552 424.71

553 473.58
554 525.61
555 580.59
556 638.14
557 697.74
558 758.56
559 820.59
560 766.49
551 836.67

561.09 843.59
562 844.92
563 870.24
564 914.05
565 953.78
566 1004.17
567 1057.06
568 1109.58
569 1162.10
570 1226.03

Table 2 - Headwater Rating Results
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7. Results/Conclusions 

For convenience, the headwater rating results" as shown in Table 2, separate from the calculation details provided above, are 
tabulated as total discharge in cfs versus headwater elevation in feet. The headwater rating curve is plotted in Figure 2. 

In addition to the results shown below, a conclusion drawn from the calculation is that tailwater does not impact the calculation. 
Therefore, the Wheeler dam rating curve is not influenced by the tailwater at Wheeler created by Wilson Dam (the downstream 
dam). 

The final dam rating curve will be developed in the SOCH PMF analysis calculation at a later date. 

Q 
Total 

Discharge 
HW 1000 cfs 

541.3 0.00 
541.5 0.61 

542 4.11 
544 33.79 
546 81.61 
548 143.83 
550 336.67 
551 379.07 
552 424.71 
553 473.58 
554 525.61 
555 580.59 
556 638.14 
557 697.74 
558 758.56 
559 820.59 
5RO 76649 
561 836.67 

561.09 843.59 
562 844.92 
563 870.24 
564 914.05 
565 953.78 
566 1004.17 
567 1057.06 
568 1109.58 
569 1162.10 
570 1226.03 

Table 2 - Headwater Rating Results 
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Appendix A: Spillway Discharge Coefficients for Wheeler Dam

TVA has model test data (Ref. A2) describing the relationships between discharge, headwater, tailwater, and gate opening for

most of its spillways. These data are used in the headwater rating curve calculations. Useof reference book discharge

coefficients for standard crests-would result in inferior results because TVA's spillway crests are not standard.

Wheeler Dam has sixty spillway bays, each controlled by a radial (tainter) gate as illustrated in Reference A4. For headwater

rating curve calculations, the gates are assumed to be open to their maximum opening position as specified in the Spillway Gate

Arrangements table in Reference Al and included as Attachment 6. As shown in this table, all sixty gates are set to their

maximum opening position, indicator reading "UP," for gate arrangement number 120. Data were collected for three different

maximum gate openings raised above the water surface. Data were not collected for gate openings above 15 feet when the

headwater elevation is above the bottom of the open gate.

Test data summarized in Reference A2 involve a compilation of data from Apalachia, Boone, Fort Patrick Henry, Hales Bar,

Hiwassee, Watts Bar and Wheeler model tests. These data, which define both free and orifice discharge coefficients with'respect

to gate opening, headwater elevation and crest shape, are used here to determine the free discharge and orifice discharge

parameters for the Wheeler spillway gates open to 15.78feet. Justification of the individual values will be included in each

section.

A.1 References
Al. "Wheeler Dam Spillway Discharge Tables," River Systems Operations & Enviromnent, Tennessee Valley Authority,

2004 (Attachment 6).
A2. "Tainter Gate Rating Data Determined from Eight TVA Model Studies," Division of Water Control Planning,

Tennessee Valley Authority, 1962 (Attachment 4).
A3. "Hydraulic Design Criteria," Hydraulic Design Chart 711 (HDC 711), USACE (U. S. Army Engineer Waterways

Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment 2).

A4. TVA drawing no: 232-D-723 (Attachment A2).
A5. TVA drawing no: 232-D-455 (Attachment A3).
A6. "Hydraulic Design Criteria," Hydraulic Design Chart 311 (HDC 311), USACE (U. S. Army Engineer Waterways

Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment A4).
A7. TVA drawing no. 232-D-728 (Attachment A5)
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Appendix A: Spillway Discharge Coefficients for Wheeler Dam 

TV A has model test data (Ref. A2) describing the relationships between discharge, headwater, tailwater, and gate opening for 
most of its spillways. These data are used in the headwater rating curve calculations. Use of reference book discharge 
coefficients for standard crests would result in inferior results because TV A's spillway crests are not standard. 

Wheeler Dam has sixty spillway bays, each controlled by a radial (tainter) gate as illustrated in Reference A4. For headwater 
rating curve calculations, the gates are assumed to be open to their maximum opening position as specified in the Spillway Gate 
Arrangements table in Reference Al and included as Attachment 6. As shown in this table, all sixty gates are set to their 
maximum opening position, indicator reading "UP," for gate arrangement number 120. Data were collected for three different 
maximum gate openings raised above the water surface. Data were not collected for gate openings above 15 feet when the 
headwater elevation is above the bottom of the open gate. 

Test data summarized in Reference A2 involve a compilation of data from Apalachia, Boone, Fort Patrick Henry, Hales Bar, 
Hiwassee, Watts Bar and Wheeler model tests. These data, which define both free and orifice discharge coefficients with respect 
to gate opening, headwater elevation and crest shape, are used here to detenl1ine the free discharge and orifice discharge 
parameters for the Wheeler spillway gates open to 15.78·feet. Justification of the individual values will be included in each 
section. 

A.I References 
AI. "Wheeler Dam Spillway Discharge Tables," River Systems Operations & Envirorul1ent, Tennessee Valley Authority, 

2004 (Attachment 6). 
A2. "Tainter Gate Rating Data Detenl1ined from Eight TV A Model Studies," Division of Water Control Planning, 

Tennessee Valley Authority, 1962 (Attachment 4). 
A3. "Hydraulic Design Criteria," Hydraulic Design Chart 711 (HDC 711), USACE (U. S. Army Engineer Waterways 

Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment 2). 
A4. TVA drawing no: 232-0-723 (Attachment A2). 
AS. TVA drawing no: 232-0-455 (Attachment A3). 
A6. "Hydraulic Design Criteria," Hydraulic Design Chart 311 (HOC 311), USACE (U. S. Army Engineer Waterways 

Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment A4). 
A7. TVA drawing no. 232-0-728 (Attachment A5) 
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A.2 Discharge Equations
Figure A3 is a definition sketch for flow over the Wheeler Dam spillway. Free discharge occurs for headwater elevations
below the elevation at which the overflowing nappe first touches the bottom lip of the gate, or H, < Hmrin, and is computed
using a weir equation (e.g., Reference 2.6):

Qf= CfLHc. 5  (Equation A l)

in which.
Qf = free'discharge (cfs)

Cf= free discharge coefficient (varies with Hj)
L = length of overflowing section (ft)
Hc = head on crest (ft) = HW - Zc
HW = headwater elevation (ft)
Ze = top, or crest, elevation of overflowing section (ft)

This equation need not be modified to account for tailwater submergence.

For headwater elevations above the elevation at which the nappe touches the gate lip, or H, > H]Lmin, orifice flow occurs and is
computed from (e.g., Reference 2.6)

Qg = CgGL42g (He-Hrp) (Equation A2)

in which
Qg = orifice discharge (cfs)
Cg = orifice discharge coefficient (varies with gate opening and Hj)
G effective gate opening (ft)
g acceleration of gravity (32.2 ft/s 2 - common knowledge)
Hmp = vertical distance between the mid-point of V and the headwater elevation

This equation need not be modified to account for tailwater submergence.

A.3 Model Test Data
The 1:34.35 scale Wheeler model test data (Reference A2) are used to determine

* CI (H1)
* HLImin and Cg (t-I) for V = 15.78 't.

The model test data, scaled to prototype values, for both orifice and free discharge, are plotted and tabulated in Attachment 4.
These data are used in Sections A.5 through A.7 to estimate HLmin and Cg (Hj) for V=15.78 feet and to establish a curve fit for
Q (Hj).

A.4 Geometry
To calculate the maximum gate opening V under PMF conditions, the elevation of the gate lip was determined. A summnary of
the calculations is shown below, and parameters are defined in Figures A2 through A6. From Reference A4:

a R 17.5 feet
* Z= 541.3 feet
" Zt, = 547.47 feet
* Z, = 541.3' + 15' = 556.3 feet
* Z, = 547.47' - 541.3' = 6.17 feet
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A.2 Discharge Equations 
Figure A3 is a definition sketch for flow over the Wheeler Dam spillway. Free discharge occurs for headwater elevations 
below the elevation at which the overflowing nappe first touches the bottom lip of the gate, or He :s HLmin, and is computed 
using a weir equation (e.g., Reference 2.6): 

in which 
Qr= free'discharge (cfs) 
Cr= free discharge coefficient (varies with He) 
L = length of overflowing section (ft) 
He = head on crest (ft) = HW - Ze 
HW = headwater elevation (ft) 
Zc = top, or crest, elevation of overflowing section (ft) 

This equation neednot be modified to account for tailwater submergence. 

(Equation A I) 

For headwater elevations above the elevation at which the nappe touches the gate lip, or He > HLmin, orifice flow occurs and is 
computed from (e.g., Reference 2.6) 

in which 
Qg = orifice discharge (cfs) 
Cg = orifice discharge coefficient (varies with gate opening and He) 
G = effective gate opening (ft) 
g = acceleration of gravity (32.2 ftls2 

- common knowledge) 
Hmp = vertical distance between the mid-point of V and the headwater elevation 

This equation need not be modified to accourit for tailwater submergence. 

A.3 Model Test Data 
The 1 :34.35 scale Wheeler model test data (Reference A2) are used to determine 

e Cr (HJ 
o HLmin and Cg O-je) for V = 15.78 n. 

(Equation A2) 

The model test data, scaled to prototype values, for both orifice and free discharge, are plotted and tabulated in Attachment 4. 
These data are used in Sections A.5 through A.7 to estimate HLmin and Cg (He) for V=15.78 feet and to establish a curve fit for 
Cr(He)· 

A.4 Geometry 
To calculate the maximum gate opening V under PMF conditions, the elevation of the gate lip was determined. A sUlmnary of 
the calculations is shown below, and parameters are defined in Figures A2 through A6. From Reference A4: 

• R= 17.5 feet 
• Ze = 541.3 feet 
• Ztr = 547.47 feet 
• Zo = 541.3' + 15' = 556.3 feet 
• ZI =547.47'-541.3' =6.17feet 
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" Z2 = 556.3' - 547.47' = 8.83 feet
* a = 18" + 3" = 21 inches (Reference A7)

Angle 0: 0 = sin' ( 2) + sin' R

0 =sin-'(8.83') + . (6.17") 5O.460

Angle (D: 0= sin-' (R

= i ' 2 1 5.740

Angle x: a = 90 - 0 -
a = 90' - 50.95° - 5.740 = 33.310

Gate lip y-coordinate y,

Gate lip x-coordinate:

Gate Opening V:

y, = R sin (c)
y, = 17.5' sin (33.3 10) = 9.61 feet

X, = R2 +y 1
2

x, = 4(17.5)2 +(9.61)2 = 14.63 feet

V = Zr - Zc + y,
V = 547.47' - 541.3' + 9.61' = 15.78 feet

Parameters G, Hp, and Z. (gate overflow elevation) are computed from crest and gate geometry as described in Figure A3.

Table Al gives the values of these parameters for V = 0.98, 1.98, 3, 4, 7, 10 and 15.78 feet.

Table Al - Geometric Parameters for Relevant Gate Openings

V, feet G, feet Hmp, feet Z,, feet 3, deg.

0 0.000 0.000 T 556.30 69.35

0.98 0.988 0.486 557.18 73.77

1.98 2.005 0.978 558.03 77.89

3 3.042 1.480 558.84 81.81

4 4.055 1.975 559.59 85.41

7 7.056 3.475 561.57 95.21

10 10.050 4.975 563.14 102.08

15.78 15.828 7.878 564.88 120.16

As an example, the procedure for computing the geometric parameters for V = 15.78 feet is given here.

Referring to Figure A3:

Overflow Elevation Zo: Zo = Zt, + R sin (0 + a)
Z, = 547.47' + 17.5' sin (50.9476' + 33.3 10) = 564.88 feet
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• Z2 = 556.3' - 547.47' = 8.83 feet 
• a = 18" + 3" = 21 inches (Reference A 7) 

Angle 8: e = sin -\ (; ) + sin -\ ( ~ ) 

e = sin -\ (8.83') + sin -\ (6.17') = 50.94760 
17.5' 17.5' . 

Angle <1>: 

Angle a: a = 90° - 8 - <I> 
a = 90° - 50.95° - 5.74° = 33.31° 

Gate lip y-coordinate y, y, = R sin (a) 
y,= 17.5' sin (33.31°) = 9.61 feet 

Gate lip x-coordinate: Xl = ~ R2 + Yl
2 

Xl = ~(17.5')2 + (9.61Y = 14.63.feet 

Gate Opening V: V = Ztr - Zc + Yr 
V = 547.47' - 541.3' + 9.61' = 15.78 feet 

Parameters G, Hmp, and Zo (gate overflow elevation) are computed from crest and gate geometry as described in Figure A3. 
Table Al gives the values of these parameters for V = 0.98, 1.98,3,4,7, 10 and 15.78 feet. 

Table Al - Geometric Parameters for Relevant Gate Openings 

V, feet G, feet Hmp , feet Zo, feet ~, deg. 

0 0000 0.000 556.30 69.35 1-, ---- ------ ,.,----
0.98 0.988 0.486 557.18 73.77 

1.98 2.005 0.978 558.03 77.89 

3 3.042 1.480 558.84 81.81 

4 4.055 1.975 559.59 85.41 

7 7.056 3.475 561.57 95.21 
10 10.050 4.975 563.14 102.08 

15.78 15.828 7.878 564.88 120.16 

As an example, the procedure for computing the geometric parameters for V = 15.78 feet is given here. 

Referring to Figure A3: 

Overflow Elevation Zo: Zo = Ztr + R sin (8 + a) 
Zo = 547.47' + 17.5' sin (50.9476° + 33.31°) = 564.88 feet 
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To get effective gate opening, G, equations for xsn and Yn must be determined. However, since no equation was given in the
TVA drawings, spillway equations for the sections upstream and downstream of the crest were created in conjunction with
Reference A4 and A5. The equations were used to determine xsn and ys, values, where X~n and y,, are points on the spillway.
The values found are shown in Table A2.

Upstream of crest:

R' = (x, - h)2 
+ (Ys- k)'

(6.5,)2 = (x _ 0)2 + (y, - (-6.5'))2

42.25 ft 2 
_ X

2 = (y, + 6.5')2

42.252 _X- =2 y + 6.5'

V42.25fi2 -x, -6.5'= y'

Where -5.1468' < x, < 0'

ys = 6 .17' - Ysn

x, = 16.375' - x•,

Therefore 16.375' < x,, < 21.522'

V42.25fti2 - (I16.375'-xs,,,)2 -6.5'= 6.17'-y•,,,

f(x,) =,, = V442.25fi2 - (16.375'-x,, )2 + 12.67'

dy,,, xs,, - 16.375'

dX - 'x,, + (32.75')x,,, - 225.891'

Solve for x., at V = 7':O x, -x y d(s)d, -

0 17.480'+[- V42.25fi2 (16.375'-X,,)2 + 12.67'-(-0.83') x,)2' - 16.375' 225.891'

V(16.375'-xs,, )2+(32.75')x~,,,-2581

x, = 17.173 feet

y,,, = -V42.25ft2 -(16.375'-17.173')2 + 12.67' = 6.219 feet

x, and Ys values for openings V = 3, 4 and 7 were found using the upstream equation, and values for V = 0, 0.98, 1.98 and
10 were found using an iteration process.

Downstream of crest:

R2 = (x, - h) 2 + (y. - k)2

(16')2 = (X - 0)2 + (Ys- (-16')2
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To get effective gate opening, G, equations for Xsn and Ysn must be determined. However, since no equation was given in the 
TV A drawings, spillway equations for the sections upstream and downstream of the crest were created in conjunction with 
Reference A4 and A5. The equations were used to determine Xsn and Y,n values, where xsn and Ysn are points on the spillway. 
The values found are shown in Table A2. 

Upstream of crest: 

R2 = (x, - h)2 + (y, _ k)2 
(6.5,)2 = (x, - 0)2 + (Ys - (-6.5')/ 
42.25 ft2 - x2 = (y, + 6.5,)2 

~42.25 fi2 - Xs 2 = y" + 6.5' 

~42.25fi2 - X,2 - 6.5'= y~ 

Where -5.1468' :s X,:S 0' 

y,=6.17'-Y,n 
x, = 16.375' - Xsn 

Therefore 16.375':S Xsn:S 21.522' 

~42.25fi2 -(16.375'-xs,Y -6.5'= 6.17'-Ysll 

dy", X'" -16.375' 

dx ~- Xs/ + C32.75')xsll - 225.891' 

Solve for X.ln at V = 7 ': 

0- X - X + [r(x ) _ y { d/(XsJ] 
- sn I . !ill I t dx 

o = x'" -17.480'+[-~42.25fi2 -(16.375'':'''xs,} + 12.67'-c-0.83')J[ X.", -16.375' ] 
~- (16.375'-x", y + C32.75')xsll - 225.891' 

Xsn = 17.173 feet 

YSII = -~r-42-.-25-fi-t2'---(-1-6.-37-5-'--1-7-.1-73-')-2 + 12.67' = 6.219 feet 

x, and y, values for openings V = 3, 4 and 7 were found using the upstream equation, and values for V = 0, 0.98, 1.98 and 
10 were found using an iteration process. . . 

Downstream of crest: 

R2 = (x, - h)2 + (y, _ k)2 
(16'i = (xs - W + (Ys - (_16')2 
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256 ft2_ Xs
2 

= 
( y,+ 16')2

ý2
/256f 2 -x =y, +16'

F256ft2 -x 2 - 16'= y.
Where 0' < x, < 7.40'

Ys = 6.17' - y,ý

x, = 16.375' -x,,

Therefore 8.975' < x, < 16.375'

j 256f2 - (16.375-x,,,) -1 6'= 6.17'-y,,,

f(x,,,)=y,,, =-V256fi2 -(16.375'-x.,,) 2 + 22.17'

dy, _

dx
x,,, - 16.31745'

XM- x,2 + (32.75')x,,, - 12.1406'

Solve for x,.,, at V = 15.78feet:

0 x-,, 14.6252'+[- -256fW2 -(i 6.375-x 5 j)2 + 22.17'-(-9.61')] 1 +'275j? 12.14061

Xsn = 15.495 feet

y., : -V256ft2 - (16.375'-15.431')2 + 22.17' = 6.194 feet

The downstream equation is only used for V = 15.78 feet. Points on the spillway for the other gate openings are on the
upstieam side oF thc crest.

Table A2 - Spillway Values for Each Gate Opening

V, feet XSn, feet y, feet
0 16.375 6.170

0.98 16.695 6.178
1.98 16.930 6.194

3 17.091 6.210
4 17.186 6.221
7 17.173 6.219
10 17.174 6.219
12 16.450 6.170
14 15.989 6.175

15.78 15.495 6.194
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256ft2 -x/=(ys+ 16')2 

~256jt2 - Xs2 = Ys + 16' 

~256jt2 -x,2- 16,=y', 

Where 0' :::: xs:::: 7.40' 

Ys = 6.17' - Ysn 
Xs = 16.375' - Xsn 

Therefore 8.975':::: xsn:::: 16.375' 

~256ft2 - (16.375'-x
"
Y -16'= 6. I 7'-y", 

f(x,,J = YS/I = -~256ft2 - (16.375'-x",)2 + 22.17' 

dy", .:... X'II -16.375' 

dx ~-xs/l2 + (32.75')x s/I -12.1406' 

Solve for X.\./1 at V = 15.78 feet: 

[ ( ) {
df(Xsn)] 

O=XS/I-X' + f XS/I -y, dx 
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0= X", -14.6252'+[- ~256ft2 - (16.375'-x
s
J2 + 22.17'-(-9.61') J[ 2 XS/1 -1 ~.375' ] 

~ - x ,/1 + (32.75 )x.,/I -12.1406 

Xsn = 15.495 feet 

Y S/I = -~'-2-5 6-fl-[c-2 ---(1--:-6-.3-7-5-'--1-5.-43-1-' )-2 + 22. 1 7' = 6.194 feet 

The downstream equation is only used for V = 15.78 feet. Points on the spillway for the other gate openings are on the 
lIp~(rCillll side of1hc. crest. 

Table A2 - Spillway Values for Each Gate Opening 

V, feet xsn , feet Ysn, feet 

0 16.375 6.170 
0.98 16.695 6.178 
1.98 16.930 6.194 

3 17.091 6.210 
4 17.186 6.221 
7 17.173 6.219 
10 17.174 6.219 
12 16.450 6.170 
14 15.989 6.175 

15.78 15.495 6.194 
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S x,, = 15.495 feet

S y,, = 6.194 feet

Therefore G = V(14.63'-15.495)2 + (6.194'-(- 9.61))2 = 15.83feet

H -, = 15.78'- 6.194'-(-9.61')) = 7.88feet2

f8 = n-_ tan_ - 9.61') tan- •( 15"495'-14"6ý3 =1 216

2 K14.63') 6.194'-(-9.6 1))

A.5 Determination of HLmin (V)
Attachment 8 shows a linear fit for HLmin versus V from the model test data (Reference A2). A value of HLfmin for V=15.78 feet

is established by using the line to extrapolate the data. The following is used for the dam rating curve calculations:

HL min = 1.238V + 0.2495
Therefore,
HLfW, = 19.79 feet for V = 15.78 feet.

A.6 Determination of Cf (He)
Attachment 8 shows a polynomial curve fit to the model test data for free discharge. The polynomial indicated is used to

calculate the free discharge coefficient for flow over the crest for the dam rating curve calculations:

Cf = -0.0000326Hc4 + 0.0013279H,3 - 0.0199504Hc2 + 0.1807152H,-+ 2.8067868 (Equation A3)

in which
Cf = free discharge coefficient
H, = head on crest (ft)

Above Hc 17.45 feet, Equation A3 crests. As the polynomial curves downward, Cf decreases in value with H, increasing. To

counter this affect, at Hc = 17.45 feet, a linear extrapolation is taken:

Cr = 0.01 14H1 + 3.7233 (Equation A4)

A.7 Determination of Cg (H) for V = 15.78 feet
Attachment 8 shows the calculations and results for extrapolating Cg (He) for V= 15.78 feet from the model data for other gate

openings. The first column in Attachment 8 indicates the data for which HC=HLmin, at which H, is just high enough to touch the

bottom of the gate. The discharge indicated for V=15.78 feet at Hc=HLmin is the free discharge computed using Cf (HJ) from

Equation A3. The first three numerical columns list the model data (scaled to prototype dimensions) for V= 3, 4, 7 and 10 feet

as listed in Reference A2. The rows that do not include values of discharge, Q, were added to extrapolate the data. The next

two columns after the model data list prototype geometrical parameters. The last numerical colunm lists the Cg values

computed from the data. Values that were "estimated" for extrapolation purposes are labeled as such to the right of the Cg

column.

Attachment 8 shows Cg plotted against Hc for all gate openings. The model data points are shown along with lines drawn

through the data and extended to Hc = 19.79 feet. The estimated curve for V = 15.78 feet starts with the value for Hc = HLmin

and runs approximately parallel to the curve for V = 10 feet. Given the absence of data, this extrapolated line segment fit for
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o Xsn = 15.495 feet 
• Ysn= 6.194 feet 

ThereforeG = ~r-(1-4.-6-3'--1-5-A-9-5')-2-+-(6-.-19-4-'--(--9-.6-1-,))-2 = 15.83feet 

H = 1578'- (6.194'-(-9.61')) = 7.88fieet 
fliP' 2 

f3 = n _ tan -1 (- 9.61') _ tan -1 ( 15A95'-14.63' ) = 120.16' 
2 14.63' 6.194'-(-9.61') 

A.5 Determination of HLmin (V) 
Attachment 8 shows a linear fit for Hllnin versus V from the model test data (Reference A2). A value of Hllnin for V= 15.78 feet 
is established by using the line to extrapolate the data. The following is used for the dam rating curve calculations: 

Hl min = 1.238V + 0.2495 
Therefore, 
Hllnin = 19.79 feet for V = 15.78 feet. 

A.6 Determination of C r (He) 
Attachment 8 shows a polynomial curve fit to the model test data for free discharge. The polynomial indicated is used to 
calculate the free discharge coefficient for flow over the crest for the dam rating curve calculations: 

Cr = -0.0000326He4 + 0.0013279H/ - 0.0199504H/ + 0.180715?Hc + 2.8067868 

in which 
Cr = free discharge coefficient 
He = head on crest (ft) 

(Equation A3) 

Above He = 17.45 feet, Equation A3 crests. As the polynomial curves downward, Cr decreases in value with He increasing. To 
counter this affect, at He = 17.45 feet, a linear extrapolation is taken: 

Cr= 0.0114He + 3.7233 (Equation A4) 

A.7 Determination of C g (He) for V = 15.78 feet 
Attachment 8 shows the calculations and results for extrapolating Cg (He) for V=15.78 feet from the model data for other gate 
openings. The first colunm in Attachment 8 indicates the data for which He=Hlmin, at which He is just high enough to touch the 
bottom of the gate. The discharge indicated for V=15.78 feet at He=HLlnin is the free discharge computed using Cr(He) from 
Equation A3. The first three numerical colunms list the model data (scaled to prototype dimensions) for V= 3, 4, 7 and 10 feet 
as listed in Reference A2. The rows that do not include values of discharge, Q, were added to extrapolate the data. The next 
two columns after the model data list prototype geometrical parameters. The last numerical colunm lists the Cg values 
computed from the data. Values that were "estimated" for extrapolation purposes are labeled as such to the right of the Cg 

column. 

Attachment 8 shows Cg plotted against He for all gate openings. The model data points are shown along with lines drawn 
through the data and extended to He = 19.79 feet. The estimated curve for V = 15.78 feet starts with the value for He = HLmin 
and runs approximately parallel to the curve for V = 10 feet. Given the absence of data, this extrapolated line segment fit for 



TVA
Calculation No. CDQ000020080021 Rev: 0 Plant: GEN Page: A8

Subject: Initial Dam Rating Curve, Wheeler Prepared JBM

Appendix A Checked WBB

WAG A ON.E R

SUMNER &

CANNON INC.

.Project: -W-Lhet•IeaiýgŽ
Description:S~~Wi~ ~i~i/ -

Project No. Sheet No, . . ... .. of

Desgner:__.J_6 _____ Date.-: /W -

Checker: - Date:

Figure A2 - Variables for Spillway Gate Geometry

TVA 
Calculation No. CDQOOOO20080021 

Subject: Initial Dam Rating Curve, Wheeler 

Appendix A 

BWSC 
BARGE 

WAGGONER 

SUMNER & 

CANNON, INC. 

I Rev: 0 I Plant: GEN Page:A8 

Prepared JBM 
Checked WBB 

prOject:_Wheldtt Dam nq nn 

Description: &pillwO-tf fro.k8-tomeA-yv_ 
Project No. Sheet No. 

Desigller:~Br~~L __ Date: --173]01-
of _________ _ 

Checker: _. Date: 



TVA
Calculation No. CDQ000020080021 Rev: 0 Plant: GEN Page: A9

Subject: Initial Dam Rating Curve, Wheeler Prepared JBM

Appendix A Checked WBB

BARG M

WAGGONER

SUMNER &
BW ý', C CANNON , I NCr

Project:AWLh1e[.6' L'tk r, _ _D _

Description:_S piil wO. •k t€o vie.ii(
Project No, Sheet No. of

Designer: 'i _f Date: -4/7/&q
Checker:,

I • _____

I -_

-H-

II

17I

4
7- 7

' I I !

for Spillvay Gate Geometry

TVA 
Calculation No. CDQOOOO20080021 I Rev: 0 I Plant: GEN Page:A9 

Subject: Initial Dam Rating Curve, Wheeler Prepared JBM 
Appendix A Checked WBB 

~--------------- ... ---

BWSC 
SARGE: 

WAGGONER 

SUMNER & 
CANNON, INC. 

Project: Whul.u DttWl. _____ _ 
Description: _S~i IIWOvI,{.6rtlk 6t-lO me.ml _____ _ 
Project No, _____ Sheet No. of ___ ._. __ 

Designer: J p.,rvl . Date:3/-1.Lotj_·_ 

Checker:. Date: .. 
"I 'I .,...,: ·~·~~-:-!-'--'l-·---'-!-;-I-·"'-; -.! -• .....--. -j --:-1 "--1 -:-! -:-1 -, "-1 -. ""--"'-'-, I-'!'-',-'I-'-'-~~H-' . - -H.. I!:- :- -, .. , " : i I [. ; 
I, .' ;: =P-~~~~oY =SW~ !~- i: II !: : [ . i: ; [ .-'-~- ·_,-t---;-;T 'I~' II-,t 
,f-,i----:~Tl-'-;: :'I'~::.i~~-il~'-~- . ::,;; :i :.~-':-' -+-;-!I:-+~--' '.1; :'!I 
, I : :. '. i : ·11 'j ~-::-:,J ":Ac,-J -; . " II '--;---;-;-,T--:-' !:': i . "1 ::!' 1 L: , . 
I 1 ': . ............ .~;. -- ~I'. ~-+++t~" ~. 'j .. '.' I ' I I ; I • i . : j ; j .. : . ; : ! 1, ' 

:: ,~ : 1 : ' ; .8-H-:~' ,j i j II I ~ ; j" ;, r, -R . ~ j "f,·.:---,-,-,-,-:.:.-i,::, ',i:: '.::" "i: .. _-:----+-': -,-._1:, 

I ' , I I I t, • ,-~ r-j-r;J--:- -r~' I, ! '---;---: ! I ; : ' ;--
I;~! . '!-l---:-~-..t4~io,;.";"-'!! :' " ·,1: . :. "':; "" 

I 
;. 'VI;> i . ~ i : . :: .; I . ~' ' Iii. :. i ; i ': . .: L'_ i i .. ; : i' ; , . , .. , 

-1- ; l : 1: \1 =:' :!.----!--~ __ ._1:~!1:!"·' :" _, ;: ':, -:;1" ; 
. -. 1 ' I I , I _, I I I' I!, "'.: .... ;. ':'-:i~":',. ~,'. -1,:'.-.,': ';'. ,.':" .' :,,' ',' I': I':' i' "1" 'ii ,. .1 IlT", ,j: I: ... : ,'1 :' 

,-'T -' U i '[I: i III F~ .~-'-II :;1"":"";'''':'''';'''': '-!~~--'- I ; 
n-::-~~ct -j-~ : f- ;-':= -'-I' f-i.-; , :_: ;-< .-L' ~,lf" ~: iii; : : : . 

'!-+-I':~--;:'-:-:l ::1\:! :11':;' v' :;,:::':4: 1 . J..~_.I :!' ii+";; :'[1+:-;-:-
: i ; l ':;: I : Ii!. .[: 1 iii ,,;-,~ . .' i: ,. ., .::' ',' ._ .•...• i .. , l:i.,._l;_If-' .'!,: __ :.' '.:,,_ •.•. . i.,' i' 'il; : I:' 7-'-r:'rt-r---~.~"~~>!· ; 1 "1 i'; i.' 

TI'-·j·:·-+ -~ !;, , :-r:': ; , . ~:':'1-~ i i ! i ~~ 7;JI-r. . : : : I . ; : ! j , ~ i ~ 
I .;: i: : . i I ;!' . :1 j~;i : I i iL' {d)Llit)F : .: .:: Ii ,. ::: 'J i i : 1 i: : 

+H-~++-~H-: i ; ~oo:!"!;: I ~"'II:! I: i ;Jfj1" L~-()!·I:\1: -~-'1 :-1 : i i ., :; -;; i ;; I J i ':i-~ 
I 
I' _-1m. ,. .& I...,,· .,.. '. I, - : ! I ., . ;, I: ;.+c-

iJ·; : f-n-----+-t~ ~',~--- '; -~ i- ----l+-+I -, -!- ! I ; ! ~ l : ~ i : ;,1 I I I 
I i-'-'-·--I I I I . I i I tty T- - , I ; .. - i I .:-. -: I - . , , ; i .' ': i ., J I.L..~~ 

-T:+H+(troy V:II! I .: / ill'; if .:! : i i : ~ .' : ,.:: i ri; ; iT Til i:-
-;'1 "i!··'llfri'-':;,j,;·-",··\· I" !1"']1' ".j' +i .:! . + 1-~ : . , :' : i: ;-+: .. ,.: : I. ' j ! I . !-:: : ,: i :, :,~+ ;,' ':-r- . :; ::: i 

:, \. . i !. ; i ;; :1'1[; !!: . .' 1 j~~~. - I,':;' j' oJ . , I . ;.. iii :: j ,: I' ! I .. 
!,!'.: f ',: .\: 'Ii, .;' i i: f!~=~--I ~~-~~.! I':. 'j\: 1/ : I' i,' nr 0~1 I j!f !~T' 

l.fL· i:. " n! ""1-'- - ---;-rr'---" . . i,. :'; ,I : l' , ,.:, 
. ! , : ; ,1, , , 'f= . " • I" ." , --'-~ -+- " . I I'" 
;: ;;..!, I ! i; ;,; :;: . : .. !:;:!; f I;:'! ~ r ; I l: ~-t- -+- '-t- -r-l i I IiI ,1 i: 
:;!~t!1 . ;j;. ~l··-·t··t-;I:: ; : :;:'··1~.·--1.i'···' ~-;I~: ; : ;Iii~i llli-'·~...L:: 

. ':!!!. "'-"r:"! ilT" '. '/ "7,'l:///~:r~; I' i I.~~l\i'" r-;-hl'::!: I" 

VIiI , IllWIl:.~r~,~~itiWi]:itITirr~~i~j# 
J-,----.-. ,-1-1- , , , , I 1 .., 'i' . "I ' ! , ,., 'h+~ ±l=: " . 1- ';:1). : . I 'h "';' I: i. . J ' .... , I 
!: ',"'" i . i ; "'; I:""··· -.. ~ .. ' ': I .: ... ; i' ,-;; ~-'-'-'- -".,. , ," : 1Ji-' .. ,. , .' 

, : ,T ,-~ T ~Hf. I!' iii: ' " i, I!nr ", ! PreP'! ' : !Ibr: : ljrl~~i~~ 
, , ' ,I I;-....c II : Ii ; I : , , I . I . -~.'.:: IDo..4S:l'n; I ;::. 1 ;:. 1:!~ l.LL.i..~I::;""::---i'-i'---i~1 

i i : j tN-rt~tr+! ~~-i[-T'~ i+~-:-:'; : i: : iLi ::: 1 In: ! : .. '; : H+:tr . : I ' 
).,..;.~il_:: - i :.1·1· .:-W_-J-LW-i-i-·...l--~--i-;: i I: : ii' ... ! I:!;. ! I','·. i.' :L:; I! i I i-r ! ~ ·1 r-'-~ 

l I I ;! ~ 1 . [ ~ !. :!: : 1 ! :'-i-;-+- ~-i-~-7--~ . ~ I ; ; ;. I ' . !; I·· ~i* -h- ,/.-!---:-t-;-
Figure A3 - Definition Sketch for Spillway Gate Geometry 



TVA
Calculation No. CDQ000020080021 Rev: 0 Plant: GEN Page: Al0

Subject: Initial Dam Rating Curve, Wheeler Prepared JBM

Appendix A Checked WBB

BARGEWAGGONER

SUMNER
B W ~ kJ ICANNON , INC.

Project: M le.,Ler 1>tp-j

Description: '•'l/W&-V Ci=ai (_ovierfr-Vi

Project No. Sheet No. - - of

Designer: -, - Date: 'P3/c,

Checker: _ Date:

-~ A~4~+eA l3~ +ai~.vIcr

Figure A4 - Definition Sketch for Spillway Discharge

TVA 
Calculation No. CDQOOOO20080021 I Rev: 0 I Plant: GEN Page: A10 

Subject: Initial Dam Rating Curve, Wheeler 

Appendix A 

Bwsc BARGE 

WAGGONER 

SUMNER & 

CANNON 1 INC. 

Prepared JBM 
Checked WBB 

Project: W 'r\a .. Lu D O-f'Y1 

Description: -S'pillwlJ.'f C-ra.i~ 6~on1~t>:'i 
Project No. ____ Sheet No. _.--,-___ of ___ _ 

Date: 8/3/ C4 Designer: ~J6Y-"'_ 
Checker: _Date: 

I j 

I 
i 

• ! 

Af.{.edu;i. B~ -ra:1 L.l1.:t<.r 
, 
I 

~. 
r-------t-~-____T___Ib"""-_=_r__!_ \-Iw---- ------------ - ~--.--:!--+tW---ll 

I\. <. H\...IVl;" 1" J ~ ~t, I -P49~fs lI-
t ~ '---+-......y----'l..fd

1
--'----1-h---- --- - u___ '! --- r. 

I ~jJ i I 

I 

I 
---+-----1---- ---~r----71'-f------7-t-l--f7t~-

, J 

! 

i' 
~. ] ,I~-~':'_~_~~· ___ ~ ... _". _____ ._ .. _" ._ .... _~ .. __ ......... _ ......... _~. _______ . __ ~_ __ ._.~ __ ... ___ . ____ .~._" __ , ". ___ ~_~ __ ~ .. __ .. _._._. 
I J - :! _ _ i: 

'sd\0J'~ - No iii; I Wit (),AiiO- DiS~ctr'J4 -1\{(-a.1td 18y1tt,"}wa.-k 

r-----t---t~~~----rl~~HW- -_________ ~_-_ -_1- ! 

I 
- 't~-, 

Figure A4 - Definition Sketch for Spillway Discharge 



TVA
Calculation No. CDQ000020080021 Rev: 0 Plant: GEN Page: All

Subject: Initial Dam Rating Curve, Wheeler Prepared JBM
Appendix A Checked WBB

BWSC 13ARG
WAGGONER

SUMNER &

CANNON, INC.

Proiect: vWWI betbri

Dpqrrinfion- ý0 '1IA4 r~W(At &.iVtC*4t~/

Project No. Sheet No.

Designer: )•Pm Date: _ C_ _

Checker: Date:

of_____

Figure A5 - Spilhvay Gate Geometry

TVA 
Calculation No. CDQOOOO20080021 

Subject: Initial Dam Rating Curve, Wheeler 

Appendix A 

BWSC 
BARGE 

WAGGONER 

SUMNER & 

CANNON, INC. 

I Rev: 0 I Plant: GEN Page: A11 

Prepared JBM 
Checked WBB 

Project: IN bnlu txtl'Y1 
Description: ~p-i IIWitV Gm.:k {;;(Ot'l1t.;Wy 

Project No. Sheet No. ______ of ______ _ 

Designer: ,j9.1M Date:~W",-OqL-_ 
Checker: Date: 

I i 

r--•. ~ I .. 

: 
Figure AS - Spillway Gate Geometry 



TVA
Calculation No. CDQ000020080021 Rev: 0 Plant: GEN Page: A12

Subject: Initial Dam Rating Curve, Wheeler Prepared JBM
Appendix A Checked WBB

BARG E
WAGGONER

SUMNER &

CBANN0N, INC.

Project: MAhUIr TDo 4 -
Description: •'ollwaq 6a4-0- k wi vt/

Project No. Sheet No. of

Designer: k.5t Date: /7FJ.q

Checker: Date:

Figure A6 - Spillway Gate Geometry

TVA 
Calculation No. CDQOOOO20080021 I Rev: 0 I Plant: GEN Page: A12 

Subject: Initial Dam Rating Curve, Wheeler Prepared JBM 
Appendix A Checked WBB 

Bwsc BARGE 

WAGGONER 

SUMNER & 

CANNON, INC. 

Project: Wh«4r D~ 
Description: Sr'"wtu{ Gr:ak {;t..(.cme.-hl / 

Project No .. _______ Sheet No. of ______ .. __ 

Designer: Jt3M Date:_:l/r JD'1 __ 

I G- ). 1 I : 

I 

j(O~ J 
1"Q I 

, I 
i V I 

~ V717/7j1 I' 
--.. -~ /r/. .-~ --

, '-:; tv ~ 

\ l! Dxtu.h, 

, : . , 

! I ! 
rj ~ ~~ -I (~~ __ -/~_~_+_~.~ ... _;~) I 

\'V f<,?- - (tfr- - l~ - V X I ! _I--___ +-_LL~_~ ----.. --- L __ --.... ----.. --;------.--.. --- ______________ 1_. _______ ·_ 

~ -;. :t +v- t \tS'r"l (b - Q., ') I 
I ( Xo ::. Q~.s ( B -- ..::) 

I qJ -:: +clV\-\ ~o.,\ whirl,. -1- ' I 
IY' j ~ri ~ 'lo- po. ~ , I 

- ... -.---........:.------- .-----:---t-----f----+-----:---+-----i--'------l 

I I I 

i! 

Figure A6 - Spillway Gate Geometry 



TVA
Calculation No. CDQ000020080021 Rev: 0 Plant: GEN Page: B1

Subject: Initial Dam Rating Curve, Wheeler Prepared JBM
Appendix B Checked WBB

Appendix B: Overflow Parameters for Wheeler Dam

Overflow parameters for each portion of the Wheeler Dam can be found in the following calculations.

B.1 References

B1. "Rating Curves for Flow over Drum Gates," Joseph N. Bradley, Paper No. 2677, Transactions of the American Society
of Civil Engineers, Vol.. 119, p. 4 0 3 - 4 3 3 , 19 5 4 (Attachment B 11).

B2. "Hydraulic Design Criteria," Design Chart 711, USACE (U. S. Army Engineer Waterways Experiment Station),
Eighteenth issue, Vicksburg, MS, 1988 (Attachment 2).

B3. TVA Water Control Project Manual (Blue Book) for Wheeler Dam, TVA River Systems Operations, October 1999
(Attachment 5).

B4. TVA drawing no: 10W200 RO (Attachment 1).
B5. TVA drawing no: 232-D-21 11 (Attachment B12).
B6. TVA drawing no: 232-D-692 (Attachment B8).
B7. TVA drawing no: 51N4200 R3 (Attachment B2).
B8. TVA drawing no: 64N201 R2 (Attachment B6).
B9. TVA, drawing no:.61N250 R7 (Attachment B3).
B10. TVA drawing no: 61N501 R3 (Attachment B4).
B 11. TVA drawing no: 232-D-729 R4 (Attachment B 10).
B12. TVA drawing no: 232-D-721 R3 (Attachment B9).
B13. TVA drawing no: 232-D-917 (Attachment B 13).
B14. TVA drawing no: 232-D-452 (Attachment B7).
B15. TVA drawing no: 61N506 R2 (Attachment B5).
B 16. TVA drawing no: 02-L3-20-2 R7 (Attachment B1).
B17. "Water Measurement Manual," United States Department of the Interior, Bureau of Reclamation, Denver, CO, 1967.
B 18. TVA drawing no: 64N202, R2 (Attachment B 14).
B 19. TVA drawing no: 232-D-817 (Attachment B 15).
B20. TVA drawing no: 232-D-540 (Attachment B 16).
B21. TVA drawing no: 232-D-2721 (Attachment B 17).

B.2 Closed Trashway Gates Overflow

B = 2.5' (Reference B7)
Zc = 556.3' (Reference B7)
L- 2 x 37.5' = 75' (Refcrencc B7)

0 < H < 570'-556.3' -5.48

B 2.5'
Therefore, this portion behaves as a sharp-crested weir. Use a standard value of Cf= 3.33 (Reference B 17).

B.3 Trashway Piers Overflow

B = 8" (Reference B7)
Zc = 567.51' (Reference B7)
L = 2 x 10' 20' (Reference B7)

0 <H < 570'-567.51' = 3.735

B 8"
Therefore, this portion behaves as a sharp-crested weir. Use a standard value of Cf= 3.33 (Reference B17).
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Appendix B: Overflow Parameters for Wheeler Dam 

Overflow parameters for each portion of the Wheeler Dam can be found in the following calculations. 

B.1 References 

BI. "Rating Curves for Flow over Orum Gates," Joseph N. Bradley, Paper No. 2677, Transactions of the American Society. 
of Civil Engineers, Vol..119, p. 403 - 433, 1954 (Attachment BI1). 

B2. "Hydraulic Design Criteria," Design Chart 711, USACE (U. S. Army Engineer Waterways Experiment Station), 
Eighteenth issue, Vicksburg, MS, 1988 (Attachmer:lt 2). 

B3. TVA Water Control Project Manual (Blue Book) for Wheeler Dam, TVA River Systems Operations, October 1999 
(Attachment 5). 

B4. TVA drawing no: IOW200 RO (Attachment I). 
B5. TVA drawing no: 232-0-2111 (Attachment B 12). 
B6. TV A drawing no: 232-0-692 (Attachment B8). 
B7. TVA drawing no: 51N4200 R3 (Attachment B2). 
B8. TVA drawing no: 64N20 I R2 (Attachment B6). 
B9 . TVA drawing no: 61 N250 R 7 (Attachment B3). 
BIO. TVA drawing no: 61N501 R3 (Attachment B4). 
B II. TVA drawing no: 232-0-729 R4 (Attachment B I 0). 
B12. TVA drawing no: 232-0-721 R3 (Attachment B9). 
B13. TVA drawing no: 232-0-917 (Attachment BI3). 
B14. TVA drawing no: 232-0-452 (Attachment B7). 
B15. TVA drawing no: 61N506 R2 (Attachment B5). 
B16. TVA drawing no: 02-L3-20-2 R7 (Attachment B1). 
B 17. "Water Measurement Manual," United States Department of the Interior, Bureau of Reclamation, Denver, CO, 1967. 
B 18. TVA drawing no: 64N202, R2 (Attachment BI4). 
B 19. TVA drawing no: 232-0-817 (Attachment B 15). 
B20. TVA drawing no: 232-0-540 (Attachment B 16). 
B21. TVA drawing no: 232-0-2721 (Attachment BI7). 

B.2 Closed Trashway Gates Overflow 

B = 2.5' (Reference B7) 
Zc = 556.3' (Reference 87) 
L= 2 x 37.5' = 75' (Referellce: B7) 

o ~ H ~ 570'-556.3' = 5.48 
B 2.5' 

Therefore, this portion behaves as a sharp-crested weir. Use a standard value of Cr = 3.33 (Reference B 17). 

B.3 Trashway Piers Overflow 

B = 8" (Reference B7) 
Zc = 567.51' (Reference B7) 
L = 2 x 10' = 20' (Reference B7) 

o ~ H ~ 570'-567.51' = 3.735 
B 8" 

Therefore, this portion behaves as a sharp-crested weir. Use a standard value of Cr = 3.33 (Reference B 17). 
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B.4.1 Nonoverflow Section Overflow

B = 18'' (Reference B14)
Zc = 560.3' (Reference B3)

Section 1 - Station 44-67 to 50+38 (beginning of nonoveiflow sections to PVC)
L = 53' + 36.75' + 20.25' + 380' + 357.5' = 847.5' (from Reference B4 and Reference B13 - See Figures BI and B2)

(Includes part of nonoverflow dam, structure between Units 8 & 9, and loading platform)

Section 2 - Station 50+38 to 52+18 (PVC to PVI)
L = 180' (Reference B13 - Figure B2)

Section 3 - Station 52+18 to 53+53 (PVI to elevation at which the bottom of the road is above PMF- 571.27)
L = 135' (Reference B3, Figure 5)

Section 4 - Station 53 +53 to 68+09.44 (elevation at which the bottom of the road is above PMF- 571.27' to end of dan)
L = 1070.94' (Reference B3, Figure 5) (remaining portions of nonoverflow)

0 < H < 570'-560.3' = 6.467
B 18"

Therefore, these portions behave as a sharp-crested weir. Use a standard value of Cr= 3.33 (Reference B117). When roadway
overtopping occurs, portions of the nonoverflow dam will then change to orifice flow. See the following section for
discussions on the nonoverflow orifice discharge.
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Figure B1 - Nonoverflow Sections
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L = 53' + 36.75' + 20.25' + 380' + 357.5' = 847.5' (from Reference B4 and Reference B 13 - See Figures B I and B2) 
(Includes part of nonoverflow dam, structure between Units 8 & 9, and loading platform) 

Section 2 - Station 50+ 38 to 52+ 18 (PVC to PVl) 
L = 180' (Reference BI3 - Figure B2) 

Section 3 - Station 52+ 18 to 53 + 53 (P VI to elevation at which the bottom of the road is above P MF - 571.27') 
L = 135' (Reference B3, Figure 5) 

Section 4 - Station 53+53 to 68+09.44 (elevation at which the bottom of the road is above PMF - 571.27' to end of dam) 
L = 1070.94' (Reference B3, Figure 5) (remaining portions of nonoverflow) 

o ~ H ~ 570'-560.3' = 6.467 
B 18" 

Therefore, these portions behave as a sharp-crested weir. Use a standard value ofCr= 3.33 (Reference BI7). When roadway 
overtopping occurs, portions of the nonoverflow dam will then change to orifice flow. See the following section for 
discussions on the nonoverflow orifice discharge. 
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Figure B2 - Nonoverflow Sections 
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B.4.2 Nonoverflow Discharge Equations

For headwater elevations above the elevation at which the nappe touches the bottom of the roadway, orifice flow occurs and
is computed from (e.g., Reference 2.6)

Qg =CgGL 2g(H= -G ,,() (Equation B I)

in which variables are defined as follows:
Qg = orifice discharge (cfs)
Cg = orifice discharge coefficient (varies with gate opening and Hj)
G = effective gate opening (ft)
g = acceleration due to gravity (ft/s 2)
Hip = vertical distance between the mid-point of G and the headwater elevation (ft)

Attachment 8 shows orifice flow calculations for various sections of the nonoverflow portions of the dam. Equation B2 is
determined by calculating d and d/H 1. (e.g., Reference 2.9)

Cg =-0.106*d/H I + 0.72 (Equation B2)

in which variables are defined as follows:
H, = HW - Zc (ft)
d = distance between top of nonoverflow section and bottom of roadway (ft)
d/Hj = ratio of distance between crest and bottom of road to distance between headwater and crest (ft)

B.5 Lock Walls Overflow

Overflow from the narrow approach walls of the locks will be ignored. Use Figure B3 for the following dimensions:

Section 1
Zc = 566.72' (Reference B10)
L = 34' + 77.92' + 30.5'= 172.92'
B = 74.48' + 415' = 489.48'
0 H < 570'-566.72' = 0.0067

B 48948'

Therefore, using Reference B2, Cf = 2.65.

Section 2 - Sloping Portion of Lock Wall
Zc = 562.3' (Reference B4, Section J-J)
Use 1:0.72 slope to calculate length.

1 518.36'-492.3'

- (492.3' from Reference B 15; slope 1:0.72 and 518.36' from Reference B 10, Section D-D)0.72 L

L = 18.76'
B = 74.48' + 415' 489.48'
0 < H < 570'-562.3'_= 0.0157

B 489.48'

Therefore, using Reference B2, C = 2.65.
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B.4.2 Nonoverflow Discharge Equations 

For headwater elevations above the elevation at which the nappe touches the bottom of the roadway, orifice flow occurs and 
is computed from (e.g., Reference 2.6) 

in which variables are defined as follows: 
Qg = orifice discharge (cfs) 
Cg = orifice discharge coefficient (varies with gate opcning and He) 
G = effective gate opening (ft) 
g = acceleration due to gravity (ft/S2) 
Hmp = vertical distancc between the mid-point of G and the headwater elevation (ft) 

(Equation B I) 

Attachment 8 shows orifice flow calculations for various sections of the nonoverflow portions of the dam. Equation 82 is 
determined by calculating d and d/H I. (e.g., Reference 2.9) 

Cg =-0.106*d/H I +0.72 (Equation 82) 

in which variables are defined as follows: 
HI = HW - Ze (ft) 
d = distance between top of nonoverflow section and bottom of roadway (ft) 
d/HI = ratio of distance between crest and bottom of road to distance between headwater and crest (ft) 

B.5 Lock Walls Overflow 

Overflow from the narrow approach walls of the locks will be ignored. Use Figure 83 for the following dimensions: 

Section 1 
Zc = 566.72' (Reference 810) 
L = 34' + 77.92' + 30.5'= 172.92' 
8 = 74.48' + 415' = 489.48' 

O:s H :s 570'-566.72' = 0.0067 
B 489.48' 

Therefore, using Reference 82, Cr = 2.65. 

Section 2 - Sloping Portion of Lock Wall 
Zc = 562.3' (Reference 84, Section 1-1) 
Use 1 :0.72 slope to calculate length. 

1 518.36'-492.3' 

0.72 L 
(492.3' from Reference 815; slope 1:0.72 and 518.36' from Reference 810, Section D-O) 

L = 18.76' 
8 = 74.48' + 415' = 489.48' 

O:s H :s 570'-562.3' = 0.0157 
B 489.48' 

Therefore, using Reference 82, Cr = 2.65. 
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B.6 Auxiliary Lock Gate Overflow

Use Figure B3 for the following dimensions:

B = 5' (Reference B16)
Zc = 558.3' (Reference B4)
L = 60.08' (Reference B4)

H 570'-558.3'0 _< -_ =2.34
B 5'

Therefore, this portion behaves as a sharp-crested weir. Use a standard value ofCf 3.33 (Reference B17).

B.7 Main Lock Gate Overflow

B = 6.625' (Reference B8)
Zc = 560.58' (Reference B 18)
L = 110.08' (Reference B4)

0 < H < 570'-560.58' = 1.422
B 6.625'

Therefore, using Reference B2, 2.65 < Cf:< 3.24. An average Cf value of 2.95 should be used.

B.8 Powerhouse Overflow

Section 1 - Control Building (Sta. 5+20 to 5+68)
B = 193.2' (Reference B5)
Zc = 569.05' (Reference B4)
L = 48' (Reference B20)

0 < H < 570'-569.05' 0.0049

B I0 ry )

Therefore, using Reference B2, Cf = 2.65

Section 2 - Remainder of Powerhouse (Sta. 5+68 to 12+60.5 and 12+97.25 to 15+30.25)
B = 65' (Reference B21)
Zc = 569.05' (Reference B4)
L = 233' + 740.5' - 48' = 925.5' (Reference B4)

0 <-H < 570'-569.05' = 0.015

B 65'

Therefore, using Reference B2, Cf = 2.65
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B.6 Auxiliary Lock Gate Overflow 

Use Figure 83 for the following dimensions: 

B = 5' (Reference B 16) 
Zc'" 558.3' (Reference B4) 
L = 60.08' (Reference B4) 

Os H s 570'-558.3' = 2.34 
B 5' 
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Therefore, this portion behaves as a sharp-crested weir. Use a standard value ofCr = 3.33 (Reference BI7). 

B.7 Main Lock Gate Overflow 

B = 6.625' (Reference B8) 
Zc = 560.58' (Reference B 18) 
L = 110.08' (Reference B4) 

Os H s 570'-560.58' = 1.422 
B 6.625' 

Therefore, using Reference B2, 2.65 ::s Cr::S 3.24. An average Cr value of 2.95 should be used. 

B.8 Powerhouse Overflow 

Section 1 - Control Bllilding (Sta. 5+20 to 5 +68) 
B = 193.2' (Reference B5) 
Zc == 569.05' (Reference B4) 
L = 48' (Reference B20) 

Os H s 570'-569.05' == 0.0049 
B 193.2' 

Therefore, using Reference B2, Cr = 2.65 

Seciion 2 - Remainder of Powerhouse (Sta. 5+68 to 12+60.5 and 12+97.25 to 15+30.25) 
B = 65' (Reference B21) 
Zc == 569.05' (Reference B4) 
L = 233' + 740.5' - 48' = 925.5' (Reference B4) 

Os H s 570'-569.05' == 0.015 
B 65' 

Therefore, using Reference B2, Cr = 2.65 
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Appendix C: Hydrostatic Loads on the Spillway Tainter Gates

The hydrostatic loads on the spillway tainter gates for Wheeler Dam can be found in the following calculations.

C.1 References
C1. Wheeler.xls - Hydrostatic Forces tab (Attachment 8).
C2. "Engineering Fluid Mechanics," Clayton T. Crowe, John Wiley & Sons, Inc. 8 rh ed, p. 53-55, 2005.
C3. TVA drawing no: 232-D-728 (Attachment A5).
C4. TVA Water Control Project Manual (Blue Book) for Wheeler Dam, TVA River Systems Operations, October 1999

Wheeler Blue Book (Attachment 5).

C.2 Calculations for Closed Gate when water level is at top of gate

Table Cl is a summary of known values. The valuesare computed in Appendix A. The parameters are defined in Figure CI.

Known Values

Zc 541.3 ft

Ztr 547.47 ft

Zo, 556.3 ft

R 17.5 ft

L 140 ft
Table C1 - Known Values (References C3 and C4)

" a= sin-'f(lZr R c
=-sin'l ( 547.47'-541'.3'/

= 20.640

S s2 sin-Z -Z"

=.sin-' 5 5 6.3 '- 54 7 .4 7 '.)17.5'
= 30.300

* 0 = 1 + aX2 = 50.95'

* Aprojctd = L (Z. - ZJ)

= 40' (556.3' -541.3')
= 600 sf

a FRx = yhcAProjected (Reference C2)
= (62.4 pcf) ((0.5) (556.3' - 541.3')) (600 sf)
= 280.80 kip
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Appendix C: Hydrostatic Loads on the Spillway Tainter Gates 

The hydrostatic loads on the spillway taintergates for Wheeler Dam can be found in the following calculations. 

C.l References 
Cl. Wheeler.xls - Hydrostatic Forces tab (Attachment 8). 
C2. "Engineering Fluid Mechanics," Clayton T. Crowe, John Wiley & Sons, Inc. 8th ed, p. 53-55,2005. 
C3. TV A drawing no: 232-D-728 (Attachment A5). . 
C4. TV A Water Control Project Manual (Blue Book) for Wheeler Dam, TVA River Systems Operations, October 1999 

Wheeler Blue Book (Attachment 5). 

C.2 Calculations for Closed Gate when water level is at top of gate 

Table C1 is a summary of known values. The values are computed in Appendix A. The parameters are defined in Figure Cl. 

Known Values 

Zc 541.3 ft 

Ztt 547.47 ft 

Zo 556.3 ft 

R 17.5ft 

L 40 ft 
Table Cl- Known Values (References C3 and C4) 

. -1(Ztr-Zc) 
• at = SIn 

R 

• 

. _1(547.47'-541.3') 
= SIn 

. 17.5' 
= 20.64° 

C/2 = sin-I ( Zo -Ztl' I 
\. R ) 

• _I (556.3'-547.47') 
=Sln 

17.5' 
= 30.30° 

• Aprojcctcd = L (Zo - Zc) 
= 40' (556.3' - 541.3') 
= 600 sf 

• FRx = yheAPtojeeted (Reference C2) 
= (62.4 pcf) «0.5) (556.3' - 541.3 ')) (600 sf) 
= 280.80 kip 
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" X1 R oR*cos sin- ZiI( R

73 ,- .7 _5 *cos sin'(556.3'-547.47')Y<ý
17.5'ss.J)

= 2.39'

" As11 e•2 = FIR 2 (cX2/3600)
= H * (17.5 )2* (30.3030 /3600)
= 80.99 sf

* FRy = yVol = yL[(Zo - Zt, )xI - ASlice 2 + 0.5(R x )(Z Zr)] (Reference C2)
= (62.4 pcf) (40')[(556.3' - 547.47')(2.39') - (80.99sf) + 0.5(17.5' - 2.39')(556.3' - 547.47')]
= 17.06 kip

* z =ZO - i(Z,, -Z,~~

= 556.3'-_R(556.3'-541.3')J

= 546.30'

* FR =(280.80kip)2 + (17.06kip)2 (Reference C2)
= 281.32 kip

Summary of Calculated Values
Cil 20.64' x1 2.39 ft

S 30.30° 546.30 ft

e 50.95' FRx 280.80 kip
Aprojected 600 sf FRy 117.06 kip

Aslice 2  80.99 sf FR 281.32 kip

Table C2 - Summary of Calculated Values for Closed Gate at PMF

TVA 
Calculation No. CDQOOO020080021 

Subject: Initial Dam Rating Curve, Wheeler 

Appendix C 

· x, - R -[R*CO{Sin-fo ~Z,,)))J 

~ 175'-(175'*CO{ sin' ((5563;;55:7.47'))) J 
= 2.39' 

• ASlicc2 = OR2 (u2/3600) 
= 0 * (17.5,)2 * (30.303° /360°) 
= 80.99 sf 

I Rev: 0 I Plant: GEN 

I Prepared 

1 Checked 

• FRy =yVol=yL[(Zo -Z,r)x1 -ASlicc2 +O.5(R-X,)(Zo -2,1')] (ReferenceC2) 

= (62.4 pcf) (40')[(556.3' - 547.47')(2.39') - (80.99sf) + 0.5(17.5' - 2.39')(556.3' - 547.47')] 
= 17.06 kip 

• ZI = Z" -(%(Z" -ZJ] 

• 

Q1 

00 
r-: 
8 

AProjected 

ASlice2 

= 556.31-(%(556.31-541.31
)) 

= 546.30' 

FR = ~(280.80kip)2 + (17.06kip)2 (Reference C2) 

= 281.32 kip 

Summary of Calculated Values 

20.64° X1 2.39 ft 

30.30° Z, 546.30 ft 

50.95° F Rx 280.80 kip 

600 sf FRy 17.06 kip 

80.99 sf FR 281.32 kip 

Table C2 - Summary of Calculated Values for Closed Gate at PMF 

Page:C2 

JBM 
WBB 
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C.3 Calculations for Open Gate at PMF

Known values are computed in Appendix A. The parameters are defined in Figure C 1.

0 Z2 V + Z,

= 15.78' + 541.3'
= 557.08'

* 3 sill-' Z 2 - Zj.

-, ( 5 5 7 .0 8 '- 5 4 7 .4 7 'J

= 33.310

* Z Z,, + R sin (0 + a 3 )
=.547.47' + 17.5 sin (50.9476' + 33.3080)

564.88'

SAprojcc d = L (Zo-z 2 )

= 40' (564.882' - 557.08')
= 312.09 sf

.(HWM, - Z2 )+ (HWmIp, -ZO

FR.Rx hc,,Aprojected =- 2 ) HProaectec.

(62.4pcf Y(570'-557.08')+(570'-564.882') (312.09sf)

= 175.64 kip

"y= HlWMa - Z.

= 570' - 564.88'
= 5.12'

SX 2 = R COS oC3 - R cos (0 -- C 3).

= 17.5' cos (33.3 1) - 17.5' cos (50.9476' + 33.3 1)
= 12.87'

Asic, 3 = flR2 (0 /3600)
= 1 * (17.5')2 * (50.94760 / 3600)

= 136.16 sf

* ATrianglc = 0.5*(2*R*siri(0 / 2 ))*(R*cos(0 / 2 ))
= 0.5 * (2)(17.5')(sin (50.9476' / 2)) (17.5')(cos( 50.94760 2))
= 118.91 sf
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C.3 Calculations for Open Gate at PMF 

"-

Known values are computed in Appendix A. The parameters are defined in Figure C I. 

• Z2 = V + Zc 
= 15.78' + 541.3' 
= 557.08' 

. -1(Z2 - ZIt J 
• U] = S1I1 . . R 

• 

• 

• 

. -I (557.08
1

-547.47'J 
= S1I1 

17.51 

= 33.31° 

Zo = Z'r + R sin (8 + uJ) 

= . .547.47' + 17.5 sin (50.9476° + 33.308°) 
= 564.88' 

AprojCClcd = L (Zo - Z2 ) 
= 40' (564.882' - 557.08') 
= 312.09 sf 

F ~'k.A = ((HWMax-Z2)+(HWMax-ZJJA 
Rx I" c Pr ojccled r 2 Pr ojected 

= (62.4 PC!{ (570
1

-557.08
1

)+2 (570
1

-564.882
1

))312.09S!) 

= 175.64 kip 

• YI= HWMax - Zo 
= 570' - 564.88' 
= 5.12' 

o X2 = R cos UJ - R cos (0 + uJ) 

= 17.5' cos (33.31°) - 17.5' cos (50.9476° + 33.31°) 
= 12.87' 

• AS1icc] = nR2 (8 /360°) 
= n * (17.5,)2 * (50.9476° / 360°) 
= 136.16 sf 

• ATriangJc = 0.5*(2*R*sin(8 / 2 ))*(R*cos(8 / 2)) 
= 0.5 * (2)(l7.S')(sin (50.9476° / 2)) (l7.S')(cos( 50.9476° / 2)) 
= 118.91 sf 

I Prepared 

I Checked 

Page:C3 
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* FRy = YVoI= L[(Y,)(x 2) + (Z.- Z2)(x,) -0.5(xz)(Zo - Z2)- ASice3 + Ari,,.,e)

(62.4pcf)(40')[(5.12')(12.87') + (564.88'-557.08')(12.87') - 0.5(12.87')(564.08'-557.08') - 136.16sf + 118.91sf]
= 246.76 kip

FR =(246.76kip)2 + (175.64kip)2

= 302.88 kip

Summary of Calculated Values
a3 333.310 Atriangle 118.91 ft
Z2 557.08 ft x2  12.87 ft
Z" 564.88 ft Fp 175.64 kip

AProjected 312.09 sf FRy 246.76 kip

Asiice 3 136.16 Sf FR 302.88 kip
Table C3 - Summary of Calculated Values for Open Gate at PMF

C.4 Conclusion

The resultant force on the closed gate when water is at the PMF level is 281.32 kip. The resultant force on the open gate when
water is at the PMF level is 302.88 kip. The margin of safety (FR closed : FR open) is 1.08. Therefore, there is a possibility that
the open radial gate may fail when water is at the PMF. However, it is unlikely that the gates will fail by falling down into the
closed position, or bending backwards (blocked by the roadway). The only possible scenario is that the gates will be torn from
the trunnion and flow down the spillway crest.
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(62.4pcf)(40')[(5.12')(12.87') + (564.88'-557.08')(12.87') - 0.5(12.87')(564.08'-557 .08') -136.16.~r + 118.9Lif] 
= 246.76 kip 

• 

03 

Z2 

Zo 

AprOjected 

ASlice3 

FR = ~(246.76kip)2 + (175.64kip)2 
= 302.88 kip 

Summary of Calculated Values 
333.31° Atriangle 118.91 ft 

557.08 ft X2 12.87 ft 

564.88 ft FRx 175.64 kip 

312.09 sf FRy 246.76 kip 

136.16 sf FR 302.88 kip 

Table C3 - Summary of Calculated Values for Open Gate at PMF 

CA Conclusion 

The resultant force on the closed gate when water is at the PMF level is 281.32 kip. The resultant force on the open gate when 
water is at the PMF level is 302.88 kip. The margin of safety (FR closed: FR open) is 1.08. Therefore, there is a possibility that 
the open radial gate may fail when water is at the PMF. However, it is unlikely that the gates will fail by falling down into the 
closed position, or bending backwards (blocked by the roadway). The only possible scenario is that the gates will be tom from 
the trunnion and flow down the spillway crest. 
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INTRODUCTION

The discharge at overflow spillways is determined by the

spillway width, spillway gate position, a representative head (or water

depth), and a discharge coefficient. For rating purposes, the spillway

width and head are usually specified and the discharge coefficient is

determined from scale model tests. Most of the spillways for the

Tennessee Valley Authority (TVA) dams were model tested at the TVA

Engineering Laboratory.

The original development of specific TVA spillway discharge

coefficients (Kirkpatrick, 1957: TVA, 1962) did not establish an orderly

connection between the discharge characteristics of various spillways,

and therefore, the data could not be directly applied to other

installations. However, revised discharge coefficient curves which did

establish usable relationships were developed (TVA, 1972) and were later

augmented by additional model tests. Presently data from Apalachia,

Boone, Fort Patrick Henry, Hales Bar, Hiwassee, Melton Hill, Nickajack,

Watts Bar and Wheeler model tests are used to define discharge

coefficients with respect to gate openings, headwater elevations and

crest shapes. Using ' these relationships, the coefficients for

installations of similar design may be obtained without model testing.

Discharge coefficients for Normandy Dam (TVA. 1984) were determined in

this manner.

This report describes the discharge coefficient relationships

established by TVA and how they are used to compute spillway rating
--tables for similar spillway installations in lieu of model testing.

DISCHARGE CRITERIA

The major factors which influence the discharge coefficient are

the position of the gate seal point with respect to the highest point of

the spillway crest, the curvature (or shape) of the crest and the

curvature of the gate. Although no systematic attempt has been made to

determine the quantitative effect of these factors individually, the
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basic trend of the coefficient data has been established with respect to

crest shape. The crest shapes were identified by their relative

similarity to standard crests (Creager. 1950; Corps of Engineers, 1954.

Bureau of Reclamation, 1960) which approximate closely the lower portion

of a free Jet issuing from a sharp-crested weir.

For each standard crest shape there is a corresponding head at

which flow over the crest will not separate from the surface of the

.crest. but will conform exactly to the crest contours. Thi s head is

termed the "standard crest design head." The TVA spillway discharge

coefficient relationships are based on normalized data from the nine

spillway models tested, together with standard crest design heads

determined by comparing the model crest shape with standard crests.

In given situations, if the flow over the spillway crest touches

or impinges upon the gate, the discharge is computed using a formula for

gated discharges. If the flow does not impinge upon the gate. the

discharge is computed using a formula for free discharge.

Discharge coefficients were- determined for gated and free

discharge using spillway models consisting of three spillway bays placed

across an open channel with uniform flow. The width of the channel

corresponded to the distance between the centerlines of the end piers to

include the effect of flow contraction around piers. These spillway

crests approximate standard crests from a point near the upstream face of

the spillway to a point downstream near the gate seal point. The gate

seal point is usually located below the crest elevation on the downstream

portion of the crest to prevent discharge jets from overshooting the

spillway for small gate openings under high heads.

The discharge nappe was unrestricted due to low tailwater

elevations in the model tests. Therefore, the spillway discharge

coefficient relationships do not include the effects of tailwater

submergence.

GATED DISCHARGE

At multipurpose reservoirs, spillway discharge is used to

regulate reservoir water levels and downstream water flowrates.
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Therefore various spillway gate positions are needed to provide a range

of discharge rates for each headwater elevation. To release water, the

gate is raised to a predetermined position which allows a prescribed

discharge to pass over the spillway crest.

The gated discharge shown in Figure 1 is determined by the area

of the opening under the gate, by the water velocity through the gate

opening and by the discharge coefficient of the gate opening. The area

is based on the vertical distance, G, between the gate bottom point and

the spillway point directly below. The water velocity is a function of

the acceleration due to gravity and the mean water depth over the gate

opening, Hmf defined as the distance from the surface of the headwater

to the gate opening mid-point.

The equation for gated discharge through one spillway bay is:

Q C L G %/2 _9 RIn
where

discharge, ft 3 A

C discharge coefficient, dimensionless

L spillway bay width, ft

G vertical gate opening, ft

g acceleration due to gravity, ft/s2

HM head on the vertical gate opening mid-point measured

from the reservoir headwater elevation, ft

The discharge coefficients were developed as a function of

vertical gate opening, standard crest design head, and headwater

elevation as shown in Figures 2a and 2b. The general uncertainty of the

gated discharge coefficient relationship is considered to be within +2

percent based on the maximum deviation from the average trend. At small

vertical gate openings (i.e., less that two feet) the error may be

greater (Kirkpatrick, 1972).

To use Figure 2a, the headwater elevation, HL,, at which the

spillway discharge touches, but does not impinge upon the spillway gate

must be determined. Starting with the desired gate opening, G. and the

standard crest design head, Hot the ratio M c /H 0 can be determined

from Figure 2b. Then HL I can be determined by using the equation:
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TOP OF DAM

GATED DISCHARGE:

C = C L G 129"Hm, ft 3/s
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G = VERTICAL GATE OPENING, ft
g = ACCELERATION DUE
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Hm - MEAN WATER DEPTH ON G, ft

Figure I: Gated Spillway Discharge
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COEFFICIENTS

I. FOR HLISHL_-HL5
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AT WHICH SPILLWAY
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DOES NOT IMPINGE UPON
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HL = HEADWATER ELEVATION, ft
Ho =STANDARD CREST

BESIGN HEAD, ft
Hc = HEAD ON CREST, ft

HLcr z CREST ELEVATION, ft
Hm= HEAD ON MID-POINT

OF GATE OPENING, ft
G =VERTICAL GATE OPENING, ft
L = SPILLWAY BAY WI DTH,ft
g = ACCELERATION DUE

TO .GRAVITY, ftis2

HLI= HLcr+ (Hc/H 0 ) Ha
HL2 HLI+ 0.025 Ho
HL3 HLI + 0.050 H0

HL4 HLI + 0.075 Ho
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Figure 2: Gated Discharge Coefficients and Associated
Headwater Elevations for Specified Gate Openings
and Standard Crest Design Heads at Curved Spillways
with Radial Gates
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H
HL I = HL cr + H 0 H 0 (2)

Where:

HL1 headwater elevation at which spillway discharge
touches but does not impinge upon the gate. ft

HLcr spillway crest elevation, ft
Hc head on crest, ft
Ho standard crest design head. ft
HC/Ho dimensionless ratio specified by G/Ho in Figure 2b

Once HL 1 is known, the discharge coefficients for higher headwater

elevations can be determined as shown in Figure 2a. For transition

headwater elevations HL 1 through HL 5 in Figure 2a, increased

headwater elevation may not cause increased discharge and may even cause

decreased flow because of flow contraction losses and friction losses

resulting from increased water impingement upon the gate. At headwater

elevations greater than HL 5 there is no significant increase in the

various flow losses, and therefore the discharge coefficient is constant

and equal to the discharge coefficient for headwater elevation HL At
5'

small gate openings (say less than a foot), there may be little, or no

transition and the discharge coefficients may be constant at some

headwater elevation less than headwater elevation HL 5* The general

uncertainty of the H c A 0 vs G/H 0 relationship is within +10 percent

at small vertical gate openings and +2 percent at large openings based on

the maximum deviations from the trend.

At headwater elevation HL,, gated discharge is equal to free

discharge described later in this report. However, due to the

uncertainties of the discharge coefficient relationship and the H C A 0
relationship to headwater elevation HLV either the gated discharge

coefficient for headwater elevation HL I at large vertical gate openings

or the headwater elevation HL I at small vertical gate openings may

require adjustment as described later in this report to mathematically

ensure gated discharge equivalent to free discharge.

In some cases, headwater elevation HL I may be the headwater

elevation for maximum spillway discharge at the maximum vertical gate

opening. This maximum spil.lway discharge elevation Is critical in

extreme flood control situations. Although the relationship between

Where: 

Hll = 

HLcr 
Hc = 
Ho = 
Hc/Ho = 

6 

( 2) 

headwater elevat10n at wh1ch sp1llway d1scharge 
touches but does not 1mp1nge upon the gate. ft 
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headwater HL I and the ratio H c A 0 in Figures 2a and 2b is

satisfactory for most spillway operations, deviations from the average

trend are inherent due to variations in gate designs and locations.

Other computation methods may have the same uncertainty because they

require friction factors, kinetic energy factors. etc., that are best

evaluated through individual model or prototype tests.

FREE DISCHARGE

Free spillway discharge occurs when water discharges freely

through the vertical gate opening, as shown in Figure 3 ' without

impinging on the gate. For each vertical gate opening, free discharge is

limited by headwater elevation HL, previously described. The equation

for free spillway discharge through a single spillway bay is:

C L Hý/2 (3)

in which

discharge, ft3/s
C = discharge coefficient, dimensionless
L = spillway bay width, ft
Hc = head on crest measured from the reservoir headwater

elevation, ft

This equation is similar to the general equation for weirs

across open channels. The free discharge coefficient varies with the

head on crest, H co shown in Figure 3, and with the standard crest

design head. The relationship between discharge coefficients, head on

crest. and the standard crest design head is shown in Figure 4. The

uncertainty of the discharge coefficient relationship is within +1

percent based on the maximum deviation from the average trend

(Kirkpatrick, 1972).

GATE ARRANGEMENTS AND IDENTIFICATION

Gate opening arrangement. or the pattern of open gates across

the spillway is important at installations with several spillway bays and
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Gate opening arrangement, or the pattern of open gates across 

the spillway is important at installations with several spillway bays and 
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gates. Some gate opening arrangements will produce flow patterns in the

stilling basin that are hazardous to the structural stability of the dam

and stilling basin and to navigation downstream.

In practice, each gate is assigned an identification number and

a diagram showing the spillway gate number and location is included in

the spillway rating tables. For a given flow and headwater elevation,

the gates to be opened and the required amount of opening to obtain the

given flow are identified by a specific gate arrangement number.

Increasing gate arrangement number indicates increasing flow.

RATING TABLES

Spillway rating tables are used for daily water control

operations-and water control planning. For each gate arrangement number,

discharge rates are listed as a function of headwater elevation. At

multiple gate spillways, the listed discharge represents the total

discharge for the gate positions prescribed in the table of gate

arrangements. The primary purpose of the spillway* rating table is to

determine the appropriate gate opening arrangements required to pass the

listed discharge for the given headwater elevation. The alternate use is

to determine the. discharge for a given gate arrangement and headwater

elevation.

Only discrete discharge rates are listed in the rating table.

In the event that a preferred rate is not listed. the rate nearest to it

should be used to minimize gate arrangement adjustments and to avoid

using gate arrangements not authorized in the rating table.

The TVA discharge coefficient relationships can be used in lieu

of calibration data to prepare rating tables for spillways that meet

conditions of geometric similitude and have an established table of gate

arrangements. Seven major parameters must be evaluated for each spillway

rating.

1. Standard crest design head: determined by crest shape.

2. Vertical Qate openings: determined by gate positions.

3. Gated discharge headwater elevations: determined for each gate

opening by the relationships in Figures 2a and 2b for
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transitional headwater elevations based on headwater elevation

HL1. Note adjustment listed in (4) below for headwater elevation

HL1'

4. Gated discharge coefficients: with minor adjustments. they are

determined for each vertical gate opening and headwater elevation

by the relationships in Figure 2a. At headwater elevation HLV
the gated discharge must be equivalent to free discharge.

However. due to the uncertainties of the discharge relationships.

the gated and free discharge equations may not converge. In this

case, the gated discharge coefficient is adjusted so that the

gated discharge from equation (1) is equal to the free discharge

from equation (3). Also the adjusted gated discharge coefficient

at headwater elevation HL1 must not be less than the constant

gated discharge coefficient at headwater elevation HL 51 If the

coefficient must be readjusted to be equal to the constant

coefficient, headwater elevation HL I must be adjusted also by

using equations (1) and (3) which are solved Iteratively to

establish headwater elevation HL I for equivalent discharges.

After adjustment, the coefficients are plotted as a function of

transitional headwater elevation. An average, monotonically-

decreasing curve is drawn to pass through the maximum and minimum

coefficient points to define interpolated coefficients in the

transitional headwater range. For headwaters greater than the

transitional headwaters, the discharge coefficient is constant

and equal to the minimum coefficient. At small gate openings,

the interpolated coefficients may be equal or they may become

equal at some headwater within the transitional headwater range.

5. Free discharge coefficients: determined for each crest elevation

and headwater elevations less than, or equal to headwater

elevation HL1, by the relationship in Figure 4.

6. AdJacent gate effect: the discharge coeffieients include the

effect of flow contraction around spillway piers when the gate

11 
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After adjustment, the coeff1cients are plotted as a function of 
trans 1tional headwater elevat1on. An average, monoton1cally
decreas1ng curve 1s drawn to pass through the max1mum and m1n1mum 
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trans it1 ona 1 headwater range. for headwaters greater than the 
trans1t1onal headwaters, the d1scharge coeff1c1ent 1s constant 
and equal to the m1n1mum coeff1c1ent. At small gate open1ngs, 
the 1nterpolated coeffic1ents may be equal or they may become 
equal at some headwater w1th1n the trans1t1onal headwater range. 

S. free d1scharge coeff1c1ents: determ1ned for each crest elevat10n 
and headwater elevat10ns less than, or equal to headwater 
elevat10n Hll , by the relat10nsh1p 1n f1gure 4. 

6. Adjacent gate effect: the d1scharge coeff1e1ents 1nclude the 
effect of flow contract10n around sp111way p1ers when the gate 
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openings for adjacent bays are equal. Although reduced discharge

occurs due to contractions at piers between adjacent gates with

dissimilar gate openings (Kirkpatrick. 1957). the reduction is

not significant when compared with the accuracy of discharge

coefficient relationships where interior adjacent gate openings

do not vary more than one position. At end gates, the dam

abutment may have the same effect as a closed gate. Where the

abutment approximates one gate. the estimated end gate discharge

reduction varies from one percent at median gate positions to

three percent at the maximum gate position. If the approach

channel corresponds to the spillway end piers, there is no

discharge reduction.

7. Overtopping discharge: the spillway discharge coefficent

relationships cannot be used to estimate discharge over the gates

or over the dam. At small gate openings, the top of the gate

elevation may be lower than the top of the dam elevation and,

therefore, gated discharge headwater elevations must not exceed

the top of the gate elevation in discharge calculations for small

gate openings.

A representative discharge rating curve for one gate is shown in

Figure 5. Some, or all, gates at a particular dam may have identical

discharge characteristics at all gate positions and will have duplicate

discharge rating curves. Discharge rates for each gate arrangement are

determined by summing individual rates according to the prescribed gates,

gate positions, and headwater elevations for each gate arrangement

number. The spillway rating table normally lists discharge rates to the

nearest 10 cubic feet per second for rates less than 100,000 and to the

nearest 100 cubic feet per second at higher rates.

., . 
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Tennessee Valley Authority

Tainter Gate Ratings

Basic Model and Prototype Data

MODEL

Model
Project Scale

Apalachia I:28.7c

Boone 1:50

Ft. Patrick
Henry 1:15

Hales Bar l:34.7(

Hiwassee -'1:55

Watts Bar 1:35

Wheeler 1:34.3Y

No. of
Spill-
way

.6

51

5 '6

7

6

6

Crest J
Length.

L

6.684

3.48o

2.333(5)

6.908(6)
6.905(7)

4.050

6.866

6.984

Up-
kpproach stream
Width Depth

W P

.8.00 3.38

(1) (1)

2-77(5) 2.29

7.94 0.921

8.00 6.35

8.00 1.5

7-97 1.253

1i

i

PROTOTYPE

PierDesign Nose
Crest Head Radius
Elev. Ho R

.257.0 23.0 3.00
-(2)

.350.0 35.0 1l2-75(

3.50(•()
.228.0 35.0 3.25

616.0 18.0 3.00

1503.5

713.0

541.3

23..5

16.5

3.00

.3.25

2.50

(1) Variable because approach was reproduced in-model.

(2) Right end6 pier.

• (3) Left end pier.

(4) Intermediate piers.

(5) Except as noted on data tabulations.

(6) Gates partially opened.

(7) Gates raised above vater surface.

. - .\.~'. 

. -
.~ 

.. 
' .. , . 

• ",,! 

Hodel 
ProJect Scale 

Apalachia. 1:28·72 

. Boone ~:50 

Ft. Patrick 
Henry 1:~5 

- Hales Bar 1:34·76 

Tennessee Valley Authority 

Tainter Gate Ratings 

Basic Model and PrototyPe Data 

No. of 
Spi1l-

. way 
Bays 

6 

5. 

~ 

'6 

MODEL 
. Up-

Crest· . Approach stream 
Length. 

L 

6.684 

3.1£0 

2.333(5) 

. 6.908(6) 
6.905(7) 

Width Depth 
W P 

. 8.00 3.38 

(1) (~) 

2.77(5) 2.29 

7.94 0·921 

Crest 
Elev. 

1257·0 

1350.0 

1228.0 

616.0 

2 

PROTOTYPE 

Design 
. Head 
. Ho 

35·0 

18.0 

Pier 
Nose 

Radius 
R 

3·00 

12.75(2) 
11.25(3) 
3.50(4) 
3.25 

3·00 

Hi:wassee -'1: 55 7 4.050 

6.866 

6·984 

8.00 6.35 ~503.5 3.00 

lVatts Bar 1:35 6 8.00 1.5 713.0 23·5 ·3·25 

'Wheeler 1:34.35 6 7·97 1.253 541.3 16.5 

o (1) Varia.ble because approach was reprod~ced in·modei. 

(2) Right end: pier • 

. 't- ( 3) 'Left end pier. 

(4) Intermediate piers. 

t (5) Except. as noted on d~ta tabula.ti.ons. 

( 6) Gates partially opened. 

(7) ·Gates raised above ,vater surface • 
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Tennessee Valley Authority

Def inition of Symbols

SQ = Total discharge in cubic feet per second.

D - Depth of flow above crest in feet.+

D1 =.Depth, bottom of gate to water surface.*

H = Total head above crest, including velocity head of approach in feet.*

Ho = Design head for standard crest, including velocity head of approach,
in feet.

h = Velocity head of approach in feet.*

C = Coefficient of discharge for any head.

G.O. = Gate opening =.vertical distance above spillwy crest in feet.-

b = Shortest distance between spillway surface and gate lip in feet.*

L = Length of spiliway crest in feet.

P = Depth of model approach channel, crest to river bed, in feet. +

W = Width of model approach in feet.

x - Horizontal distance from upstream face of dam in feet.*

y = Vertical distance above spillway crest in feet.*

Discharge Equations

For flow under a gate:

CL= [L H3/2 . (D1 + h)3/2] (A)

For flow over a spillway crest with the
spillway gate raised above the water surface:

S-3/12 (B)

+See Figure l(a) on page 4.
*See Figure .(b)on page 4.
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Tennessee Valley Authority 

Definition of Symbols 

,Q = Total discharge in cubic feet per second. 

D = Depth of flow above crest in fe·et. + 

Dl = . Depth, bottom of' gate to water surface,-* 

R = Total head above crest, including velocity head of approach in feet.* 
Ho = Design head for standard crest, including velocity head of' approach, 

in feet. 

h = 
C ;;;;; 

G.O. =: 

b ;;:: 

L = 
p = 
W = 
x '" 
y = 

Velocity head of approach in feet.* 

Coefficient of discharge for any head, 

Gate opening ~.vertical distance above spillway crest in feet.· 

Shortest ~stance beti~en spillway surface and gate lip in feet.* 

Length of spiliway crest in feet. 

Depth of model approach channel, cre~t to river bed,' in feet.+ 
. . . '. . 

W'idth of model approach in feet. 

Horizontal d;i.stance from upstream face of dam in fee.t. * 

* Vertical distance above spillway crest in feet. 

Discharge Equations 

For flow under a gate:. 

Q :::: CL [H3!2 (A) 

For flow over a spilly~y·crest With the 
spillvay gate raised above the water surfa.oe: 

(B) 

+See Figure l(a) on page 4. 
*See Figurei'(b) on page 4. 
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Tennessee Valley Authority

Apalachia Project

Tainter Gates Partially Opened

MODEL TEST DATA
G.O. D. , Q h
ft. fT. cfs ft.

EQUIVALEIMT PROTOTYPE
G.Q0. H Q
ft. ft. *cfs

C

0.0532 o0.117

0.154
0.251
0.358
0.449
0.533
o.663
0.778
o.886

0.826 o.ooo

0.828
1.071
1.305
1.472
1.618
1.812
1,973
2.115

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1.53 3.36

4.42
7.21

10.28
12.90
15.31
19.o4
22.34
25.45

3.18 5.460.1l07 0.190 1.796 m.ooo

3,650

.3,660
4,734
5,769
6,507
7,,152
8,O!O
8,721
9,349

7,939

8,125
8,814

I0,180
11,470
12,890
13,870
15,250
126,270
17,190

0.246
0.287
0.367
0.450
0. 549
0. 627
0.732
0.831
0.917

1.838
1.994
2.302
2.595
2.916
3.137
3.451
3.681
3.888

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
Q. 000

7.07
8.24
10.54
12.92
15.77
18.0o
21.02
23.87
26.34

3.09+
5.19*
4.38
4.25
4.26
4'.26
4.28
4.27
4.28
4.29

3.25+4.143-
3.80
3.73
3.71
3.72
3.73
3-73
3.77
3.76
3.76

3.32+
4.17*
3.69-
3.57
3.57
3.56
3.57
3.57
3.57
3.64
3.57
3.58

0.1676 0.257 2.888 0.000 4.81 7.38 12,770

0.303
0.393
0.469
0.545
o.631
0.739
0.373
0.322
0. 81
o.894

2.890
3.330
3.709
4.066
4.444
4.866
3.221
2.977
5.124
5.418

0.000
0.000
0.000
0.000
0. 000
0.000
0.000
0.000
0.000
0.000

8.70
1... 29
13.47
15.65
18.12.
21 .22
10.71
9.25

23.29
25.68

12,770
14,720
16,400
17,970
19,640
21,510
14,240
13,160
22,650
23,950

*Gate lip touching nappe
+Gate lip touching nappe

C from Equation A.
C from Equation B.

5 

Tennessee Valley Authority 

A~alaehia Prc~eet 

Tainter Gates Partially QPened 

" 
MODEL TEST DATA EQUIVALENT PROTOTYPE 

G.O. D. Q h G.O •. H Q C 
ft. ft. efs i"- ft. ft.""" ·cfs Y' 

0.0532 . 0.ll7 0.826 0.000 1.53 3.36 3,650 3·09+ 

:.:3;660 
5·19* 

0.154 0.828 0.000 4.42 4.38 
0.251 1.071 0.000 7.21 4,734 4.25 
0.358 1.305 0.000 10.28' 5,769 4.26 
0.449 . 1.472 0.000 12.90 6,507 4~'26 
0·533' 1.618 0.000 15·31 7,152 4.28 
0.663- 1.812 0.000 19.04 8,010 4.27 
0.778 1~973 0.000 22.34 8,721 4.28 
0.886 2.115 0.000 25.45 9,349 4.29 

0.ll07 0.190 1.796 0.000 3.18 5.46 7,939 3·25+ 
4.43* 

0.246 1.838 0.000 7.07 8,125 3·80 
0.287 1.994 0.000 . 8.24 -8,814 3·73 
0.367 . 2·302 0.000' 10·54 10,180 3.71 - 0.450 2·595 0.000 12·92 ll,470 ' 3·72 

-0·549 2.916 0.000 15·77 12,890 3.73 
0.627 3.137 0.000 18.01 13,870 3·13 
0·732 3.451' 0.000 21.02 15,250 3.17 
0.831. 3.681 0.000 23.87 16,270 3.76 
0·917 3.888 0.000 26.34 17,190 3.16 . ' 

" 0.1676:' 0.257 2.888 0.000 - . 4.81 1.38 12,770 3·32+ 
4.17* 

0·303 2'.890 0.000' 8·70 12,770 3.69-
0·393 3.330 0.000 ll:.29 14,720 . 3.51 .... oJ~69 . 3.709 0.000 " 13.~7 16,400 3·57 
0'-545 4.066 0.000 15.65 17,970 3.56 
0.631 4.444 . 0.000 18.12.· 19,640 3·57 

.. 0·739 . 4.866 0.000 2l.22 21,510 3·57 
0·373 3·221 0.000 10.71 14,240 3·57 
0.322 2·977 0.000 9.25 13,160 3.64 

. 0.8ll 5.124 0.000 23.29 22,650 3·57 . 
0.894 5.418 0.000 25.68 23,950 3.58 

. 

*Gate lip touching nappe C from Equation A. 
+Gate lip touching nappe C from Equation B. 
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Tennessee Valley Authority

Apalachia Project

Tainter Gates Partially Opened.

MODEL TEST DATA EQUIVALENT PROTOTYPE
G.0. D Q h G.0., H Q
ft.-. ft. cfs ft. ft. ft. cfs

.0.2247 0o-364 4.184 o.ooo 6.45 10.45 18,490
0.318 4.098 o.ooo 9.13 18,llo

o.411
o. 461
0.531
o.627
0.718
0.825
0.911

4.399
4.752
5.181
5.742
6.224
6.179
7.179

0.3393 0.469 7.647

0.000
0,000
0.000
0.001
0.001
0-.001
0.001

0.001

0.001.
0.001
0.001
0.001
0.001
0.002

11.80
13.24
15.25
18..o4
20.65
23,72
26.19

1-9,450
21, Q1O
22,900
25,380
27,510
29,930
31,730

33,800

33,110
34,62o
36,880
40, 180
43,680
46,770

C

3.73
3.42+
4.08*
3.59
3.58
3.56
3.54
3.55
3.56
3.56

0.526
0.574
o.631
0.717
0.ý21
0.919

7.490
7.832
8.344
9.089
9.882

10.58

9.74 13.50

15.14
16.51
18.15
20.62
23.61:26.4:2

3.55+
4.16*
3.72.
3.65
3.63
3.63
3.61
3.62

°

0.4541 o.6o4 11.54

0 0.617
0.720
0.668
0.765
0.838
0.915

11.84
11.84
11.42
12.34
13.10
13.84

0.002' .13.o4 17.40 51,010 3.66+.
4.19*

0.002 17.78 52,340 4.2..
0.002 20.74 52,340 3.73
0.002 19.24 50,480 3.81
0o002 22.03 54,550 3.72
0.002 24.L2* 57,910 3.70
0.003 26.36 61,180 3.68

0.5677 0.751 16.55

0.895
o.849
0.815

17.14
16.72
16.24

0.004

0.004
0.04

16.30 21.68

25.82
24.50
23.52

73,160

75,770
73,910
71,790

3.77.T
4.31*
3.87.
3.94
3.95

*Gate lip touching nappe C from
*Gate lip touching nappe C from

Equation
Equation

A.
B.

6 
Tennessee Valley Authority 

Apalachia Project 
Tainter Gates Partially Opened 

'. -, 
MODEL TEST DATA EQUIVALENT PROTOTYPE 

G.O. D. Q h G. O •. H. Q c 
f't..,. ~ """Ct'S "f-C""" ft. ~ cf's 

.0.2247 0.,.-364 4'~184 . . 0.000 6.45 10.45 18~490 3·73 
0.318 4.098 0.000 9·13 18J llO 3~42+ . 

4:08* 
0.411 4.399 0.000 . 11.80 19,450 3·59· 
0.461 4.752 0 .. 000 13.·24 . 21,0.10 3.58 
0·531 5·181 0.000 15·25 22,900 3.56 
0.627 5.742 0.001 18.04 25.1380 3·54 
0.718 6.224' 0.001 . 20~65 27,5;1.0 3.55 
0.825 6.TI1· 0~001 23~72 2:9,930 3.56 
0·911 7·179 0.001 26.19 .31}730 3·56 

" . 0.3393 0.469 7.647 0.001. 9.74 13·50 33,800 3·55+ 
4.16* 

0·526 7.490 0.001 15.14 33,110 3.72. 
0 . .574 . 7·832 . 0.001 . 16.51. 34,620 3.65 . 0.631 . 8.344 0.001 18.15 36,880 3.63 . 
0.71.'7 9·089 0.001 20.62 40,180 3.63 
0.~21. 9.882' 0.001 23.61 43,680 3.61 ... 0.919 10.58 0.002 26.42 46,T70 3~62 

0.4541 · 0.604 11.54 0.002 .13·04- 17.40 51,010 3.66+. 
4.19* 

0 0.617 11..84 0.002 17·78 52,340 4.22,. 
0·720 11.84- 0.002 20·74 52,340 3·73 

· 0.668 11.42 0.002 19.24. 50,480 3.81 
· 0.765 12.34 ()..;002 . 22.G3 54,550 3·72 

: .. . .:;' 0.838· 13·10 0.002 24.12 . 57,910 3·70 
0·915 13.84 0.003 26.36 61,180 3·68 

0.5617 0·751 16.55 0.004 16·30 21.68 73,160 3·77:t-, 
4·31* 

, . ""0.895 17.14 0.004 25·82 75,770 . 3·87, 
0.849 16.72 0.004 . 24·50 . 13:,910 3·94 
0.815 16.24 0.004 23·52 11.,790 3·95 

.. 

*Gate lip tOUching· nappe C from. Equation A. 
i'Gate1ip touching nappe C from. Equation :e. 
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Tennessee Valley Authority

Apalachia Project

Tainter Gates Raised Above Water Surface

MODEL TEST DATA
D 1 Q t.h

ft. cfTs f -t,

EQUlVALMT PROTOTYPE
. . Q
ft. cfs

0.117
0.190
0.257
0.318
0.397
o.466
0.536..
0.592
0.o659
0.728
o.8oo
0.866
0.894
0.469
0.6604
0.751

0.826
1.796
2.888
4.098
5.813
7.542
9.512

11.17
13.39
15.80
18.66
21.57
22.44
7.647

11.5416-55

0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.002
0.003
o.004
0.005
o.006
0.007
0.001
0.002
0.004

3.36
5.46
7.38
9.13

11.42
13.41
15.43
17.06
.9.o00

21.01.
23.12
25-05
25.87
13.50
17.40
21.68

3,651
7,939

12,770
.18,110
25,700
33,340
42,050
'49,380
59,190
69,840
82,480
95,350
99,190
33,800
51,010
73,160

C

3.09
3.25
3.32
3.42
3.46
3.54
3.62
3.65
3.72
3.77
3.86
3.96
3.93
3.55
3.66
3.77

a

7 

Tennessee Valley Authority 

Apa1achia Project 

Tainter Gates Raised Above Water Surface 

'. 

~'IODEL TEST DATA EQUIYALENT PROTOTYPE 
D ' .. Q - .h ,R Q C 

ft7"" ""CfS' --r:r:- f:t. 
.. , -of's 

0.117 0.826 0.000 3.36 3,651 3·09 
0.190 ' 1.796 , 0.000 5.46 7 ... 939 - 3·25 
0.257 2.688 0.000 7.38 12,770 3·32 
0·318 4.098 0.000 9·13 ,18,110 3.42 
0·397 5.813 0.001 11.42 25 ... 700 3·46 
0.466' 7.542 0.001 13.41 . 33,340 3·54 
0.536 .. 9.512 0.001 15.43 42,050 3.62 
0·592 11.17 0.002 17.06 '49,380 3 .. 65 

. ,0.659 13·39 0.003 19·00 59,190 3·72 
. 0.728 15.80 0.004 21.01 69,8110 3·77 
0.800 18.66 0.005 23·12 82,480 3.86 
0.866 21.57 0.006 25·05 95 ... 350 3.96 
0.894 22.44 0.007 25·87 99,190 3·93 
0.469 7.647 0.001 13·50 33,800 3·55 . o.60lJ., 11.54 0.002 . 17.40 51,010 3·66 :. 0·751 16.55 0.004 2l.68 73,160 3· 77 

-
' . ., 

. , 
:7:: . 

. 
. ,~. 

._, ... _,,'J.' 

., 
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Tennessee Valley Authority

Boone Project

Tainter Gates Partially Opened

G.0.

ft.
0.040

MODEL TEST DATA
D Q.

ft. 7TS

0.085. 0.28i0

h

ft.

EQUTVAFIT P'ROTTYPE
G.O.. H. Q
ft. ft. cUs

0.149
o.234
0.274
0.351
0.428
o.504
0.581
o.626
0.700
0.110

0.3552
0.4567
0.4937
0.5661
0.6285
0.6857
0.7385
0.7663
0.8087
0.3020

2.00 4.25

7.45,
11.70
13.70
17.55
21.4o
25.20
29-05
31.30
35.00
5.50

25.00 3o.85

34.00
36.03
33.15

4,968

6,279
8,073
8,727
10,010
11,110
12,120
13,050
13,550
14,300'

5,339

110,500

u6,600
118,700
114,100

C

3.26+
5.28*
4.74..
4.72
4.70
4.70
4.72
4.73
4.72
4.71
4.69
4.82

3.70+.
4.04*
3.92.
3.80
3.91

3.61+
-393*
3677--
3.69
3.66
3.67

0.500 0.617 6.250

o.68o 6.598
0.721 6.7150.633 6.456

w
,-0

c1O
z

0.400 0.493

0.558
o.615
0.685.
0.708

3

4.355

4.638
4.9o6
5.279
5.425

27.90
30.75
34.25
35.40

0.300

20.00 24.65 76,990

0.3379 2.964 15.00 18.95

81., 990
86,730
93,320
95,900

52,400

56,130
61,o40
65,870
71,490
76,790

o.459
0.517
0.575
o.648
0.724

3.175
3.453
3.726
4.o44
4.344,

22.95
25.85
28-75
32.40
36.20

3.65+
4.. 04*
3.68.
3.67
3.67
3.67
3.67

*Gate lip touching nappe
+Gate lip touching nappe

C from Equation A.
C from Equation B.

8 

Tennessee Valley Authority 

Boone Project 

Tainter Gates Partially Opened, 

~ 

MODEL TEST DATA EQUIVALENT PROTOTYPE 
G.O. " D , Q, h G.O. , H ,Q c 

CfS ft. -' :ft. ' , f"t. :ft. ft. cf's 

0.040 0.085, 0.28io ·':2.00 4.25 4,968 3.26+ 
5.28* , 

0.149 0.3552 7.45, 6,279 4.74,. 
0.234 0.4567 11.70 8,073 4~72, 
0.214 0.4937 13.70 8,721 4·70 
0.351 0·5661 17.55 10,010 4.70 
0.428 0.6285 21.40 11,1l0 4.72 
0.504 0.6857' 25·20 12,120 4.13, 

'0.581 . 0.7385 29·05 13,050 4.72 ' 
0.626 0·7663 31.30 13,550 4.71 
0~700 0.8087 : 35·00 14,300 . ' 4.69 ' 
0.110 0·3020 , 5·50 5,339 ' 4.82 

O.50Q 0.617 6.250 25'.00 30.85 110,500 3·70+ .-
'Q) , 4.04* . 0.680 6·598 
.-I 34.00 1.16,600 3·92, ~ 0.721 6.715 bO 36.03, 118,700 3.80 
...-t 0.633 6.456 ' 'ii!J 33·15 , 114,100 3.91 

' .. 
~ 0.400 0.493 4.355 i 20.00 24.65 ' 76,990 ' 3.61+ 

-3·93* 
0.558 4.638 27,·90 81,990 " 3·17·, 

I) 0.615 4.9{)6 30·75 86,730 3.69 
0.685· 5·279 34.25 93,,320 3.,66 
0·708 5.425 35.40 95,900 3.67 ' 

. 't' 0·300 0.319 2·964 15.00 18·95 52} 400 3.65+ 
4~04* 

0.459 3·175 ' 22·95 . ' 56,130 3~68, 
0·517 3.453 25.85 61,040 3.67 
0·575 3.726 ' 28·75 65,810 3.67 

,0.648 4.044- 32.40 71,490 3.67 
0.724 4.344, 36.20 76,790 3.61 

*Gate lip touching nappe C from Equation A. 

'. +Gate lip touching nappe C from Equation B. 
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Tennessee Valley Authority

Boone Project

Tainter Gates Partially Opened

G.0.

ft.

0.200

MODEL TEST DATA
D Q

ft. cfs
0. 270 1. 672

h
ft.

EQUIVALENT PROTOTYPE
G.O.. H , _IQ

ft. ft. cfs
C

0.334
0.409
o.469
0.539
0.592
0.670
0.723

0.100 0.152

0.218
o. 264
0.334
0.391
o.474
0.599
0. 537
o.630
0.719
0.177
0.234
0.299

1.856
2.133
2,413
2.626
2.790
2.896
3.035

0.7015

0.8119
0.92321.061 •

1.174
1.311
1.496
1.403
1.537
1.654
0.7320
0.8555
0.9897

5.00 7.60 12,4oo

10.90
13.20
16.70
19.55
23.70
29.95
26.85
31.50
35.95
8.85

11.70
14.95

10.00 13.50 29,560 3.42+
3.94*

16.7o 32,81o 3.7l-
20.45 37,710 3.69
23.45 42,660 3.82
26.95 46,420 3.8o
29.60 49,320 3.82
33.50 51,200 3.68
36.15 53,650 3.69

14,350
16,320
18,760
20,750
23,180
26,450
24,800
27,170
29,240
12,940
15,120
17,500

3.40+
4.25*
3.81-
3.83
3.82
3.86
3.86
3.87
3.85
3.87
3.87
3.96
3.84
3.81

*Gate lip touching nappe
i-Gate lip touching nappe

C from Equation A.
C from Equation B.

. 

-

, 't' 

G.O. 
:f't • 

0.200 

0.100 

Tennessee ,Valley Author~t..Y ' 

Boone Project ' 

Tainter Gates Partially Opened 

MODEL TEST DATA EQUIVALENT PROTOTYPE 
D , Q , h G.O. , H, ,Q 
'~ CfS '~ ft. ~ cfs 

0.270 1.672 ' 10.00 13·50 29,560 

0.334- 1.856 16.70 32,810 
0.409 2.133 20.45 37,710 
'0.469 2.413 23.45 42,660 
0.539 2.626 26~95 46,420 
0·592 2"790 29.60 49,320 
0.670 2.896 33·50 51,200 
0·723 3·035 36.15 53}6so 

IV 
7· fIj 12,400 0.152 , 0·7015 rl 5.00 

~ 
b!l 

0.218 0.8119 -M 10·90 14,350 rl 
0.264 0·9232 bO 13·20 16,320 
0.334- 1.061 ~ 16.70 18,7f1j 
0.391 1.174 19·55 20,750 
0.474 1.311 23·70 ' 23,180 
0.599 1.496 29.95 ' 26,450 
0'.531 ' 1.403 26.85 24,800 
0.630 1.537 ' 31.50 27,170' 
0.11.9 1.654 35·95 29,240' 

, 0·1.71 0·7320 8.85 ' 1.2,940 
0.234 0.8555 . 11·70 15,120 
0·299 0·9897. 14.95 1.7,500 

*Gate lip touching na.Ilpe C from Equation A., 
i-9ate lip touching nappe C from. Equation :B. 

9 

C 

3.42+ 
3·94* 
3·71-
3.69 
3.82 
3.80 
3.82 
3.68 
3.69 

3.1lo+ 
4.25* 
3·81-
3·83 
3.82 
3.86 
3.86 
3.81 ' 
3.85 
3.87 
3.87 
3·96 
3·84 
3·81 
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Tennessee Valley Authority

Boone Project

Raised Above Water SurfaceTainter Gates

MODEL TEST DATA
D q h

ft. cfs ft.

0.323
0.367
0. 432
o.492
0.545
0.609
0.664
0.706
0.252
o.190
0.135
o.o88
o.o48

2.312
2.928
3.575
4.399
5.166
6.155
7.044
7.809
1.522
0.9783
0. 5736
0.2952
0.T170

t.o

-rf

EQUIVAIENT
H

ft.

16.15
18.35
21.6o
24.6o
27.25
30.45
33.20
35.30
12.60
9.50
6.75
4.40
2.4o

PROTOTYPE
Q

4o,870
51,760
63,200
77,770
91,320

108,800
124.500
138,000
26,910
17,290
10,140
5,220
'2,068

C

3.62
3.79
3.62
3.66
3.69
3.72.
3.74
3.78
3.46
3.39
3.33
3.25
3.21

10 

Tennessee Valley Authority 

Boone Project . 

Tainter Gates Raised Above Water Surface 

. . 
MODEL :rEST DATA EQUIV AIENT PROTOTYPE· 

D Q. h H Q c 
~ CfS ft:- ~ cf's 

0·323 2·312 16.15 lm,870 3.62 
0.367 2.928 18.35 51;760 3.79 
0.432 3·575 . 21.60 63,,200 3·62 
0.492 4.399 24.60 77,770 3·66 
0.545 5·166 CI)' 27·25· 91,320 3·69 
0.609 6.155 r-I 30.45 108,800 3·72· ,c 

..-! 
0.664 7.044 tl!) 33.20 124·500 3.74 ..... 0.706 7.809 'bh . 35·30 138,000 3.78 
0.252 1·522 :* 12.60 26,910 3.46 
0.190 0·9783 9·50 17,290 3·39 
0.135 0·5736 6.75 10,140 3·33 

. 0.088 0.2952 4.40 5,220 .3·25 
0.048 0·1l70 2.40 2,068 3·21 

1I 

.. ,,-
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Tennessee Valley Authority

Fort Patrick Henry Project

Tainter Gates Partially Opened

MODEL TEST DATA
G.0. - D Q
ft. ft. c7fs

.0.200 2.214
2.530
1.714
1.412
1.11O
o0683
0.556
0.500
o.424
0.350
0.362
0.360

0.333 i.464
1.133
0.917
0.742
1.692
1.913

0.667 1.226
2.108
1.1556
1.915
0.995
2.186

1.133 1. 625
*1.947
2.124
2.361

1.40o 1.966
2.105
2.359
1.925
1.925
1.828
l.807
1.786
1.766

4,040
4.332
3.511
3.156
2.755
2.076
1.831
1.711
1.552
1.515
1.510
1.578

4.895
4.21.8
3.692
3.217
5.331
5.716

7.822
11.21.1
9.169

10.59
6.828

11..46

15.23
17.28
18.33
19.68

21-.05
22.08
23.67
20.72
20.83
20.11
20.03
19.94
19.92

h
ft.

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.003
0.003
0.003
0.002
o.oo4
0.004

0.0o10
0.013
0.012
0.013
0.009
0.013

0.030.
0.034
0.035
0.036,

0.049
0.051
0.052
0.049
0.049
0.048
0.048
0.048
0.049

EQUIVALEBNT ROTT=E
G.O. H Q
ft. ft. cfs

3.00 33-21
37.95
25.71
21.18
16.65
10.24
8.34
7.50
6.36
5.25.
5.43
5.4o

5.00 22.00
*17.04
13.80
11.16
25.44
28.76

1o.0oo 18.54
31.82
23.52
28.92
15.06
32.99

17.00 24.83
29.72
32.39
35.96

21.00 30.22
32.34
36.16
29.61
29.661
28.14
27.82
27.51
27.22

3,520
3,775
3,060
2,750
2,401
1,809
1, 596
1,491
1.,352
1,320
1,316
1,375

4,266
3,676
3,217
2,803
4,646
4,981

6,816
9,768
7,990
9,230
5,950
9,986

13,270
15,060
15,970
17,150

18,340
19,240
20., 630
18,o6o
18,150
17,520
17, 460
17,380
17,360

c

3.97
3.97
3.95
3.94
3-92
3.89
3.88
3.88
3.91
4.36
4.24
4.45

3.69
3.68
3.66
3.65
3.70
3.71

3.55
3.6o
3.55
3.60
3.61
3.60

3.73
3.69
3.68
3.68

3.79
3.77
3.72
3.80
3.82
3.84
3.87
3.89
3.92

a

11 

Tennessee Valley Authority 

Fort Patrick lienry Project 

Tainter Gates Partially Qpened 

'. 

MODEL TEST DATA EQUIVALENT PROTOTYPE 
G.O. --L .. --L h G.O. --1L ... ....,JL C 
ft. ft. cf's ft. ~ ft. cf's 

.0.200 2.214 . 4.040 0.000 3·00. 33·21 3,520 3·97 
2·530 4~332 0.000 37·95 3,775 3.97 
1.711:- 3.511 . 0.000 25·71 3 .. 060 3.95 
1.412 3·156 0.000 '21.18 2,750 3.94 
1.110 2·755 0.000 16.65 2,401 3·92 
0~683 2.076 0.000 10.24 1,809 3.89 
0.556 1.831 0.000 8.34 1,596 3·88 
0.500 1.711 0.000 7·50 1,491 3.88 
0.424 . 1.552 0.000 6·36 l-,352 3.91 
0·350 1.515 . 0.000 5·25 ... 1,320 4.36 
0.362 1·510 0.000 5.43 1,316 4.24 

. 0.360 1.578 0.000 5.40 1,375 4.45 

0.333 1.464 4.895 0.003 . 5.00 22.00 4,266 3.69 
1.133 4.218 . 0.003 . 17·04. 3,676 3·68 

" 0·917 3.692 0.003 13.80 3,217 3.66 
0·742 3·217 0.002 11.16 . 2,803 3.65 
1.692 5·331 0.004 25,44- 4,646 3·70 
1·913 5·716 0.004 28.76 4,981 3·71 

0.667 1.226 7.822 0.010 . 10.00 18·54 6,816 3·55 
2.108 ll.21· .0.013 31.82 9,768 3.60 

0 1.556 9.169 0.012 23.52 7,990 3.55 
1.915 10·59 0.013 28·92 9,230 3.60 
0·995 6.828 0.009 15.06 5,950 '3.61 
2.186 11.46 0.013 32·99 9,986 3.6:) 

, .:;. 
1.133 1.625 15.23 0.030. 17·00. 24.83 13,270 3·73 

1.947 17·28 . 0.034 29.72 15,060 3.69 
2.124 18·33 0.035 32·39 15,970 3.68 

. ~ 2·361 19·68 0.036. 35.96 17,150 3.68 

1.400 1.966 21.05 0.049 21.00 30.22 18,340 . 3.79 
2.105 22.08 0.051 32·34 19,240 3.77 
2.359 23.67 0.052 36.16 20,630 3:72 
1.925 20.72 0.049 29·61 18,060 3.80 
1.925 20.83 0.049 29.61 18,150 3.82 
1.828 20.ll 0.048 28.14 17,520 3.84 
;1..807 20.03 0.0118 27.82 17,460 3.87 

'. 1.786 19.94 0.048 27·51 17,380 3.89 
1.766 19·92 0.049 27.22 17,360 3·92 
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Tennessee Valley Authority

Fort Patrick Henry-Project

Tainter Gates Partially Opened

MODEL TEST DATA EQUIVA=ENT PROTOTYPE
G.0. D_ , .Q
ft. ft. cfs

1.667 2.326 27.84
2.296 27.65
2.253 27.40
2.233 27.26
2.179 26.96
2.144 26.74
1.995 27.89

0.867 2-.396
2.036
1.756
1.4o8
1.281
1.070
1.149
1.136

0. 533 1.141
1. 466
* 1.797
2.378

0.433 1.991
1.595
.1.238
0.765

15.55
13-99

P2.66
10.85
10.15
9.504
9.582
9.548

6.240
7.389
8.391
9.885

7.402
6.-497
5.544
4.036.

h
ft.

0.073
0.073
0.073
0.073
0.073
0.073
0.066

0.022
0.021
0.020
o.o18
0.0316

0.063-
m.16

o.oi6

0.007
0.008
0.008
0.009

0.006
0.006
0.005

G.O.

ft.

25.00

ft.

35.98
35.49
34.89
34.59
33.78
33.26
31.22

13.00 36.27
30.86
26.64
21.39
19.46
16.29
17.48
17.28

8.00 17.22
22.1).
27.08
35.80

6.50 29.96
24.02
18.64
11.54

13,550
12,190
11,030
9,455
8,845
8,,282
8,350
8,320

5,438
6,439
7,2312

I6, 450
5,662
4,831.
3,517

Q
of s

24,260
24, 1OO
23,880
23,760
23,493
23,300
24,304

3.65
3.63
3.62
3.62
3.64
3.96
3.75
3.77

3.58
3.61
3.63
3.64

3.66
3.65
3.62'
3.61.

C

3.86
3.88
3.89
3.91
3.94
3.96
4.37

G.O. --f't. 

, '1.667 

0.867 

0·'533 
;: .. "" 
;0 • 

~ -

0.433 <, 
',' :;.. ., 
~ 

\. 
%-

.. 
c, , 't-

" 
(' 

' f , , , 
1 
C: ..... 

:1;_ 

: .. , ' 

c 

Tennessee Valley Authority 

Fort Patrick Henry Project 

Tainter Gates Partially Opened 

1>10DEL TEST DATA EQUIVALENT PROTOTYPE 
'D , Q ' h G.O. H Q 

tt:- 'C'fS ~ ~ ~ cis 

2.326 27.84 0.073 25·00 35.98 24,260 
2.296 27.65 0.073 35.49 24,100 
2.253 27.40 0.073 34.89 23,880 
2.233 27.26 0.073 34·59 23.1760 
2.179 26.96 0.073 33·78 23,493 
2.144 26.74 0.073 33.26 23J300 
1·995 27·89 0.086 31.22 24,304 

2.396 15·55 0.022 13·00 36,.27 13,550 
2.036 13·99 0.021 30.86 J2~190 
1.756 12.66 ' 0.020 26.64 ll,,030 
1.408 10.85 0.018 21.39 9,455 
1.281 10.15 0.016 19·46 8,845 
1.070 ' 9·504 0.016 16.29 8,282 
1.149 9.582 0.0'16 17.48 8,350 
l.i36 , 9·548 0.016 17.28 8,320 

1.141 6.240 0.007 8.00 17.22 5,438 
1.466, 7.389 0.008 22.11 6.,439 

, 1..797 8.391- 0.008 27.08 ' 7,,312 
2.378 9.885 0.009 35·80 8,614 

7.402 0.006 29,.96 '6,450' , '1.991 6.50 
1.595 6.-497 0.006 24.02 " 5,662 ' 
,1.238 ' 5.544 0.005 18.64 4,831.-
0.765 ' 4.036, 0.004 D.. 54 ' 3,517 

12 

C 

3.86 
3.88 
3.89 
3·91 
.3.94 
3·96 
4.37 

3.65 
3·63 
3:62 
3.62 
3.64 
3.96 
3· 75 
3·77 

3·58 
' 3.61 
3.63 
3.64' , 

3.66 
3._65 
3:.62 ," 
3.61 ' 
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Tennessee Valley Authority

Fort Patrick Henry Project
I I I I

Tainter Gates Raised Above Water Surface

C

1.274 13.09 0.027
1.44o 16.17 0.038
i.69i 21.55 0.059
1.89o 26.26 0.08o
1.972 28.34 0.090
0.9916 8.551 0.014
o.8o44 6.o45 0.008"
0.5831 3.578 0.003
0.3610 1.673 0.001

11,410
14,090
18,78o
22,880
24,700
7,451
5,268

3.78
3.86
3.99
4.07
4.10
3.63
3.54
3.42
3.29

12.18
8.79
5.43

cadPnlý p4 vfp 43-a.~
/

/
/

"" ' 0

. V,..

0

'. 

". 

-,' ~ 

;',' 

~~ .. 

~ ¥. " :.,. - . 
:.... " 

. ' 
"-!..,' 

o 

, .. ~ . 

Tennesse.e Valley Authority 

Fort Patrick Henry'Project 

Tainter Gates Raisea Above Water Surface 

,;" 
MODEL TEST EQUIVALENT PR~ . 

D 
ft. 

1.274 
1.440 
1.69i 
1.890 
1·972 
0.9916 
0.8044 
0.5831 
C?3610 

.' 
" / / . 

.& .. 

_Q-
. cfs 

13·09 
16.17 
21·55 
26.26 
28.34' 
8.551 
6.045 
3.578 
1.673 

'11 
ft> ' 
O.027~', 
0,,038 
0.059 
0.080 
0.090' 
0.014 .' 
0.008. .. / 
0.003 
0.001 

~
H. ' 7-c-=~s-. 

19. . , 1l~410 
2 .17 14,090 

,/26.25 18,780 
// .55 22,880 

./ 3 3 24,700 
15.0 7~451 
12.18 5,268 
8.79 3,11.8 
5.43 458 

c 

3.78' 
3.86 
3.99 
4.07 
4.10 
3.63 
3·54 . 
3.42 
3.29 
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Tennessee Valley Authority

Fort Patrick Henry Project

-Tainter Gates Partially 0pened

Gate Trunnion at Various Locations

MODEL TEST DATA
Trunnion Locations..

b L x _ D h

flt. t •ft. ft. ft. ft. cfs

0.200 2.325 2.486 1.430 3.069 0.001 4.388
3.048 0.001 4.374

2.-124 0.001 3.6o5
1.282 0.001 2.734
0.577 o.0o01 1.700

2 5 20 0.0283 0.000 0.999

0.203 2P325 2.808 0.550 o. 6on 0o001. 1.714
1.361 0.001 2.757
2.24o 0.001. 3.6o0
2.771 0.001 4.o16

0.200 2.325 2.808 0.550 0.217 0.000 0.745
0.402 0.001 1.309
0-934 0.001 2.210

1.882 0.001 3.244

2.720 0.0001 3.912

0.200 2.325 2.822 'i-0.077 1.389 0.001 2.652
2.4", 0.001 3.590

1.945 0.001o 3-18
0.539 0.001 1.556

0.701 2.320 2.410 1.924 2.959 0.017 15.14
2.374 0.017 13.27
.1856 O,015 :1.32

'0.970 0.009 6.688
1.393 0.013 .9.186

0,700 2.320 2.732 1.044 0.952 0.oo8 6.469
1.525 0.0o2. 9.396
2.189 0.015 11-.95
3.047 0.015 14.52

0.700 2.320 2.746 0.417, 0.795 0.007 5.691

_: 
0.893 0.008 6.14o
1.488 0. o012 9.080

. 2.150 o.03o4 i.5o
2.727 o 0,o14 13.25

1.199 2.320 2.333 2.418 1.305 0.027 12.94

1.434 o0.029 13.97
1.641. 0.035 16.oo

2.117 0.043 20.00.
2.765 o.048 24.40

Width of model approach channel (W) = 2.74 ft.

Model layout is shown on page 44.

14 

Tennessee Valley Authority 

Fort Patrick Henry Project 
,,' 

: '" ,Ta.inter Gates Partially: Qpened 
~ -j Gate Trunnion at Various Locations JI 
;'1:, 
;~~. 

\'" 
! -1 
':.'~. :MODEL TEST DATA 

.' Trunnion Locations .. : ~ 
b L D h Q 0, :x: -L-~ ';' fi:- ~ """ft:- ft. fi. ~ cf's 

-I-~' 
\' 

2.486 1.430 3.069 4.388 U 0.200 2·325 0.001 
~~ 3.0lJa' 0.001 4.374 ~ ", 

2.124 0.001 3.605 
! . 1.282 0.001 2.734 
.!:-

0·577 ,0.001 1.700 
' .. 0.283 0.000 0·999 

0.203 2.325 2'.808 0·550 0.601 0.001' 1.714 
1< 1.361 0.001 2·757 
I:~ 2.240 0.001, 3.600 
.~ ~:{ 2·771 0.001 4.016 
~~ 0.200 2·325 2.808 0.550 0.217 0.000 0.745 
.. 0.402 0.001 :1-·309 
~:. .. 0·934 0.001 2.210 
-;'';- 1.882 0.001 3.244 ,. 
~ ).: , .. L" 2·720 0.001, ' 3.912 
~~.: .. 0.200 2·325 2.822 .. 0.077 1.389 0.001 2.652 ': ~:. 
'L~ 2.444- 0.001 3·590 -!:'" " 

:f~~:, :'or. 
1.945 0.001 3·180 lj' 

~}. 0·539 0.001 1. 556 ' 
At- -, 0·701 2·320 2.410 1.924 2.959 0.017 15.14 ~-~ 

1~:' 2.374- 0.Ol7 13·27 
,1.856 0.015 11.32 ~ 

" ~,~ '0·970 0.009 6.688 Hi 
',:"1;' 1.393 0.013 ,9.186 :~, 

0·700 2·320 2.732 1.044 0.952 0.008 6.4.69 ' " . ,~. 1.525 6.012 ' 9·396 
2.189 0.015 11.95 

Hi 
3.047 0.015 14·52 

0·700 2·320 2.746 0.4l7, 0~795 0.007 5.691 !~~ 
, c 

I 0.893 0.008 6.140 ~ :! 
~ ... ~ 

it 1.488 0.012 9·080 
, 2'.~50 0.014 1;1..50 

~t 2·727' 0.014 13·25 
1.199 2·320 2.333 2.418 1·305 0.027' 12·94 

~{ '1.434 ' 0.029 13·97 
~~. 1.64~ 0.035, 16.00 , 2.ll7 0.043 20.00, .. 
·t . 2·765 O.olt8 24.40 , 
" 

.' 

Width of model approaoh channel (w) = 2.74 ft. 
Model layout is shawn on page 44. 

.. 
" 
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Tennessee Valley Authorit:

Fort Patrick Henry Project

Tainter Gates Partially Opened

Gate Truwnion at Various Locations

MODEL TEST DATA
Trunnion Locations

b
ft.

1.199-

4. 199

1.698

1.701

o .199

0.199

L
ft.

2.32Q

2.320

2.320

2.320

2.328

2.328

. e

x .-- D
ft. ft. ft.

2.655 1.538 2.746
2.337
1.787
1.44

2.669 0.911 1.500-
1.803
2.389
2.851

2.579 2.032 1.926
2-173
2.465

2.593 1.405 1.798
1.978
2.278
2. 456

2.397 1.897 o.546
1.129
1 .944
2.949

2.917 1.118 2.835
2.103
1.276
0.620

3.100 0.200 0.651
1.461
2.470
3.099

3.018 -o.421 .0.570
1.439
1.950
2.549

3.018 -0.42.1 0.298
o.424
1.022

h.
ft.

0.045
o.042
0.036
0.028
0.030
0.036
0.042
0.043
0.065
0.073
o.o8o
0.063
0.067
o.o76
0.080
0.001
0.001
0o 002
0.002
0.001
0.001
0,001
0.001
0.001
0.001
0.ooi
0.001
0.001
0. 001
0.0o01
0.001
0.000
0.001
0 .001

Q
cfs

23.29
20 .77
16.90
13.89
14.34
16.92
20.84
23.43
23.58
26.47
29.47
22.55
24.25
27.62
29.49
1.699
2.698
3.668
4.594
4.102
3.501
2.661
1.731
-1.703
2.693
3.565
4.013
1.1583
2.645
3.11P2
3.534,
1.219
1.346
2.217

• 0

. V

0.197 2.329

0.198 2.329

0.200 2.328

Width of model approach channel (W) = 2.7k ft.Model layout is shown on page 44.

~5 

Tennessee Valley Authority 

Fort Patrick Henry Project 

Tainter Gates PartiallI Opened 

. Gate Trwm10n at Various Locations 

MODEL TEST DATA 
Trunnion Locations, 

b L . x . --L- D h, Q 
~ 

'.'~ 

~ t-t:- of's 
... .. 

:ft. ft. 

1.199' 2·32Q 2.655 1.538 2.746 _ 0.045 23·29 
2·337 o.G42 20·'"n 
L787 0.036 16.90 
1.444 0.028 13.89 

~.199 2·320 2.669 0.911 1.500. , 0.030 14.34 . 
1.803 0.036 -16'.92 
2.389 0.042 20.84 
2.851" 0.043 ' 23.43 

1.698 2.320 2·579 2.032 1.926 0.065 23.58 
2.173 0.073 ~6.47 
2.465 0.080 29.47 

L701 2.320 ' 2·593 1.4<l5 1.798 0.063 22.55 
1.978 0.067 24.25 . 
2.278 0.076 27.62 - . .. 

" 2.456' 0.080 29.49 
0·l.99 2.328 2·397 ' 1.897 0.546 0.001 1.699 

"- . ~.'. l..129 0.00l. 2.698 
~. .' 1·944 0.002 . . 3. 668 

, . 
2·949 4.594 .- -.- 0.002 

" " 

0.199 2.328 '2.917 1.11.8 ' 2.835 0.001 4.102 
2.103 O.OOl 3·50l 

". 0 
l.~276 2.661 " 0,00l. .. 
0.620 0.001 1.731 

, 0.197 2.329 3·100 0.200 0.651 0.001 . ,1.703 
1.461 0.001 - 2.693 

• -z;. 2.470 o.OOJ:' 3.565 
3·099 O.OOl 4.013 

~.198 2.329 3.018 -0.42J. . ,0·570 0.001 :1.583 
1.439 -0.001 2.645 
1.950 ' 0.001 3·112' 
2.549 0.001 3.534 t 

0.200 2.328 3.018 ~0.421 0.298 0.000 1.219 . 
0.424- 0.001 1..346 
1.022 0.001 2.217 

, '. 
ifidth ot: model approach channel (W) c .2.74 ,ft. 
Model layout is shotm on page 44-. 



Tennessee Valley Authority

Fort Patrick Henry Project

Tainter Gates PaxtiallJy Opend

Gate Trunnion at Various Locations

MODEflL TEST DATA
Trunnion Locations

b
ft.

0.699

0.699

0.699

0.701,

1.199

1.19

L x Y D
ft. ft. ft ft.-

2.328 2,397 2.397 1.000
1.338
1.623
2.074
2.547
2.862.

2.328 2.917 1.638 1.007
1.585
2.199
2.848

2.328 3.100 0-700 0.923
1.036
1.619
2.163
2.894

2.328 3.018 0.079 1.028
1.663
2.234
2.911

2.328 2.917 2.118 1.628
1.944
2.349
2.8o4

2.328- 3.100 1.200 1.641
1.972
2.323
2.797

2.328 3.018 0.579 1.483
1.629
2.001
2.292
2.571

2.328 2.917 2.618 2.016
2.158
2.217

h
ft.-

0.010
0.013
0.016
0. 018
0.019
0.019
0.010o. o14
0.014
0.0o16
0.0017
*0-010
0. 013

-0.013o.om4

0.015
0.010
0.012
0.013
o. 614
0.035
o.o4o
0.044
0.046
0.034
0.036
o.o4o
0.042
0.036
0.034
0.037
0.039
o.4o0
0.083
0.078
0.079

MODEL TEST DATA Q
cf s

7.197
9.270

10.78
12.8614.64

15.71
7.094
9.894

12.31
14.48

7.094
7.133
9.60911.6o

13.76
7.107
9.609

11.46
13.52
16.o8
18.41
21.30
24.13
15.9o
18.05
20.31
22.93
15.88
15.87
18.08
19.86
21.43
27.31
27.28
27.83

0

-T.

1.200

1. 699

Width of model approach channel (W)
Model layout is shown on page 44.

= 2.74 ft.,

16 

Tennessee Valley Authority 

,Fort Patrick H~nry Project 

Tainter Gates Partialll Opened 

Gate Trunnion at Various Locations 
, .. , 

MODEL TEST DATA 
Trunnion Locations 

b L x -1L- D h Q 
~ ft. , "'"1t:- ft. n:- """R:- efS ',-I, 

0.699 2.328 2.397 2.397 1.000 0.010 7·197 
1·338 0.013 9.270 
1.623 0.016 10·78 
2.074 0.018 12.86 
2·547 0.019 14.64 
2.862, 0.019 1.5· 71 

,0.699 2·328 2·917 1.6lB 1.007 ' 0.010 7.094 
1.585 0.014 9.894 
2.199 0.016 12·31 
2.848 , 0.017 14.48 

0.699 2.328 3·100 0·700 0·923 '0.010 7·094 
1.036 0:.010 7.133 

" " 1.619 '0.013 9.609 , , 2.163 0.014 ll.60 
" 

' 2.894 0.015 13.76 
:~. . 

0·701, 2.328 3.018 0.079 1.028 0.0] ... 0 7·10,,( " 

~ .. ~. ~ :"~. 1.663 0.012 9.609 ' · .:~ ,'-

2.234 0.013 ll.46 .. ~ . 

. F· , " 2·911 0.014 13·52 -.~ . 1.199, 2·328 2·917 2.118 1.628 0.035 16.08 .g . 
~:.~:- . .-

0 1·9411- 0.040 18.41 
:r",'":"':' 2;349 0.044 21.30 

2.804 0.046 24.13 -::f::- ~, 

1·1.98 " · .~: .- .. ' 2·328, 3·100 1.200 1.641 0.034 ' 15.90 , 
7 1.972 0.036 18.05 

• of .- .,~. 

2·323 0.040 20·31 .. 
'- , 

2·797 0.042 ' 22·93 
:L ••.• 

. :( 

',1: ,':,' 1.200 2·328 3.018 0·579 1.483 '0.036 15.88 
'j ,', 1.629 0.034 15·87 " ' 

· t~· •• 

2.001 0.037 18.08 :J: ..... 
l,' 2.292 0.039 19.86 ' 

2·571 0.040 21.4.3 
.;; -

1.699 2.328 2·917 2'.618 2.016 0.083 27·31 s- . 
2.158 0.078 27.28 

',t; • -'. 2.217 0,.079 ' 27·83 
" 

, ' 

" 

.', . Width of model approach channel (W) = 2.74 ft.' .. 

Model layout is shown on page 44. 
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Tennessee Valley Authority

.Fort Patrick Henry Project

Tainter Gates Partially Opened

Gate Trunnion at Various Locations

MODEL TEST DATA

Trunnion Locations

b-L x _ D

t.tft .t- ft. ft.
h Q

ft. cfS

4

9"

0.200 P.333 3.115 1.451 0.415
1.081
1.682"3.083

0.200 2.333 3.456 o.578 0. 471'
1.164
1.9052.679

0.198 2.333 3.437 -06357 0.497

0.923
1.692
2.584

0.194' 2.333 3.224 -o.946 0-379
0.620
1.002
1. 550
2.047

0.697 2.333 3.222 '-1..940 1.372
1.947
2.472.
3.039

0.700" 2.333 3.563 -1.067 1.382
1.976
2.462,
2.983

o.697- 2,333 3.544 0,132 1.o86
1.467
1.940
2.459
2.972

0.701 2-333 3.331 -0o457 1.345
1.739
2.232

.2.497

.0.001
0.001
0. 002
0.002
0.001.
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001'
0.001.
0.001
0.015
0.018
0 .019
0.*019

o.ooi

0.016
0.017.

a. o16

0.001

o. o016

'0.-013
o. o14
0.015
0.015
0.013

o. 0oi4

o. 04

0.014.,

1.557
2.723
3.677
4.76o
1.594
2.630
3.417
4.084
1. 57
2.201
3.010
3.737
1.745
1.733
2.201
2.727
3.150
9.915

12.53
1.4.44
16.29
9.453

11..74
13.39
14.939,420

9.439.
'11.09
12.60
14.07
8.977

1.0.31
11.86
1 .57

Width of model approach channel (W)

Model layout is shovwn on page 44.
- 2.74 ft.

17 
Tennessee Valley Authority 

,Fort Patrick Henry Project, 

Tainter Gates Partiall~ Opened 
Gate Trunnion at Va.:rious Locations 

MODEL TEST DATA 
Trunnion Locations 

b L x -L-, D h Q 
fi:- ~ ~ :f't. ' ---n:- ~ eX's 

0.200 2.333 3.115 1.451 0.415' ,0.001 1.557 
1.081 0.001 2.123 
'1.882 0.002 3.617 
, 3.083 0.002 4..760 

0.200 2.333 3.456 0.578 0.471 0.001 1·594 
1.164 0.001 2.630 
1.905 0.001 3.417' 
2.679 0.001 4.084 

0.198 2.333 3.,4-37 -0·357 0.497 0.001 1.5$7 
0·923 0.001. 2.201 
1.692 0.001. 3.010 
2.584 0.001 3.737 

0.1.94' 2·'333 3.224 ' -0.946 0·379 0.001 1.745 
0.620 0.001. 1.733 .; 1.002 0.001. ' 2.201 
1.550 , o.och 2.727 

" 
2.047 ... 0.001 3.150 

0.697 2·333 3.222 '-1~940 1.·372 0.015 9.915 
1.947 0.018 1.2.53 
2.472, 0.01.9 14.44 
3.039 ' 0~O19 16.29 

, . 

" 0.700' 2·333 3·563 . 1.067 1.382 0.014 ' 9.453' . 

1·976 0.016 , 11.74 
2.462' 0.016 ',' ,13.39' ' 

0.691. 3~544 
2·983 ' 0.017 14.93 

.'-.;' 2·333 " .0.132 '1.086 .0.016 . 9.420 
1.467 0.013 9.439. 
1..940' 0.014 ' 11.09 
2.459 0.01.5 12.60 

t 2·972 0.015 14.07 
0.701 2·333 3'·331 .0.457 1.345 0.013 8.971 

1.739 0.014 10.31 
2.232 0.014 11.86 

.2.497 0.014. ' 12.57 
... 

'" 

. . ~ 
Width of model approach channel (W) ;:: 2.74 :f't. . 
Model layout is sho'WIl' on :page 44 . 
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Tennessee Valley Authority

Fort Patrick Henry Project

Tainter Cates Partiall Opened

Gate Trunnion at Various Locations

MODEL TE ST DATA
Trunnion Locations

b L . x __- D h

ft. ft. ft. ft. ft. ft. cfs

1.200 2-333 3.329 2.428 1.886 o0,48 20.08
2.1-13 0.050 21.53
2.332 0.052 23.08
$.666 0.054 25.26

1.198 2.333 3.67o 1.555 1.863 0o.045 19.30
2.134 O.046 20.66
2.402 O.047 22.31
2.784 o.048 24.440

1.199 2.333 3.651 O.620 1.881 O.043 18.94
i 2.192 o.043 20.46
2.514 o.044 22.19
2.816 o.045 23.85

1.201 2.333 3.438 0.0031 1.698 0.053 20.27
2.010 0.043 19.44

* 2.234 o.043 20.61

2.548 0.043 22.13
2.837 o.o43 23.40

1.990 2.335 3.670 1.0o4 o.441 0.001 1.877
o.442 o.oo0 2.247
o.949 o.0o0 2.695
1.779 0.002 3.678
P-2,959 0.002 4.741

-0o.199 2.335 3.872 , 0.090 0.512 o-o001 1.880
1.156 0.001 2.735
2.046 0.001 .3.614

* 2.860 0.00 4.279
0.198 2.335 3.709 -0.832 o.2443 0.001 1. 705

0.834 0.001 2.233
1.289 0.001 2.726
2.138 0.001 3.473

0.701 2.334 3.851 1.1470o 1.4o09 0.018 10.65
*'.1.510 0.018 11.105

1.795 0.019 .12.16

'2.417 0.019 14.4-1
2.962 . 0.019 16.10

Width of model approach channelJ (w) = 2.74 ft.
Model layout is shown on page 44.

" . 

'. '=-

" 

',' 

, . ~ 

, , 

. 
,d ,,:~, 
,'""; 

":'i· . 

D 

,'-t" ' 

. -;j. ~. 

:;-=-
,'rl ._, 

- '.' 
.~' 

. (,-

b 
~ 

1.200 

1.198 

1.199 

1.20~ 

, 1·990 

'. 0.199 
, , 

0.198 

0·701 

L 
ft. 

2·333 

2·333 

2·333' 

2·333 

2·335' 

Tennessee ~al~ey Authority 

Fort Patrick Henry Project 

Tainter Gates Partially Qpened 

Gate Trunnion at Various Locations 

MODEL TEST DATA ' 
Trunnion Locations 

x -Y:-
~' ft. 

D h 
t:t:"'" '~ 

3.329 '2 . 428 1.886 0.048 
2.113 0.050 
2.332 0.052 

3.670 ~·555 
~.666 0.054 
1.863 ,0.045 
2.134 ' 0.046 
2.402 0.047 
2.784 ,0.048 

3.651 0.620 1.881 0.043 
2.192 0.043 
2·514 0.044 
2.816 0.045 

~.438 ' 0.031. , 1.698 0.053 
2.010 0.043 
2.234 ' 0.043 
2.548 0.043 
2.837 0.043 

3·670 ' 1.004- 0.441 0.001 
0.442 0.001 
0·949 0.001 
1.779 0.002 
2~959 0.002 

2·335' , 3~872, ,'r 0.090 0.512 ' 0.001 
1.156 0.001 
2.046 0.001 
2.860 0.001 

2·335 3· 709, ' -0.832 0.411:3 0.001 
0.834 0~001 ' 
1.289 0.001 
2.138 ' 0.001 
1.409 ' 0.018 
1.510 0.018 

2.334 ' 3.851 , ",1.470, 

1.795 0.019 
'2.417 0.019 ' 
2.962 . 0.019 

Width of model a.:pproach cha.llnel (W) "" 2.74 ft. 
Model la.yout is sbown OIl page 44. , 

18 

Q 
CfS 
20.08 
2~·53 ' 
23·08 
25·26 
19·30 
20.66 ' 
22·31 
24.40 
18.94 
20.46 
22.19 
23.85 
20.21 
19·44 
20.61 
22.13 
23.40 ' 
1.877 
2.247 
2.695 
3·678 
4.741 
1.880 .... 

' 2.735 
,3.614 
4.279 

' ,1·705 
2.233 
2·726 
3.473 

10~65 
1l.05 
12.16 
14.41 
16.10 
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Tennessee Valley Authority

Fort Patrick Henry Project

Tainter Gates Partially Opened

Gate Trunnion at Various Locations

MODEL TEiST DA~TA
Trunnion Locations

b
ft.

.'0.-700

L
ft.

2.334

ft.

4.053 C

0.697 2.334 3.890 -C

1.199 2.334 4.033

1i

1.-198 2.334 4.235

YD
ft, ft.

).556 1.495
2.064
2.457
2.838

).366 1.208
1.530
1.911_
2.208
2.602

-.936 1.825
2.071
2.210
2.404
2.585
2.731

. 022 1.924
2.020
2.225
.2.467
.2.704

).100 2.141
2.260
2.577
2.797

.677 0.518
1.082
1.928
2.748

.250 0.492
0.512
1.293
2.007-
2.678

h
ft.

0.015
o.o16
0.017
o.017
0.021
o. •4
0.015
0.015
0.015
0.065
0.054
0.055
0.055
0.056
0.056
0.051
0.051
0 0.050
0.050
0.050
o.o46
o.o48
0.046
o.o46
0.001
.0.002
0.002
00 002
0.002
0.0-01

0.002
d 0.002
0.002

Q"
cfs

10.34
12.28

:-3.45
14.59
11. 16.
10.10
11.3112.06

13.12
22.95
22.37
23.16
24.20
25.33
26.10
21.00
21.22
22.02
23.22
24.42
21.14
-1.83
23.06
23.94
2.247
3. 019
3.914

-4.626
2.673
2'.118
3.054
3.692
4.247

0 1.199 2.334 4.072 C

0.199 2.338 4.101 0

0.200 2.338 4.233 -o
e

Width of model approach channel (W)
Model layout .is shown on page 44.

= 2.74 ft.

19 

Tennessee Vailey Authority 

Fort Patrick Henry Project 

Tainter Gates Partiallr Opened 

Gate Trunnion at Various Locations· 
.~ 

MODEL TEST DATA 
Trunnion Locations -

b ' L x· -L- D h Q 
~ ~ -n:- ft. ~ -n:- """CfS 

, . .'0.700 2·334 4,.053 0·556 1.495 0.015 10·34 
2.064 0.016 12.28 
2.457 0.017 23.45 
2.838 0.017 14.59 

0.697 2·334 3·890 -0.366· 1.208 0.021 11.16 
1.530 0.014 10.10 
1.911 . 0.015 11.31 
2.208 0.015 12.06 
2.602 0.015 13·12 

1.199 2·33~ 4.033 1.936 1.825 0.065 22·95 
2.071 0.054 22·37 
2.210 0.055 23.16 
2.404 0.055 24.20 .- 2·585 0.056 25·33 

. 2·731 . 0.056 26.10 . 1.198 2·334 . 4.235 '1.022 1.924 0.051 21.00 
~: . ~" . .- 2.020 0.051 21.22 

2.225 0.050 22.02 
>. .2.467 0.050 23.22 ; : . ",. 

.2.704 0.050 24.42 ~!. 

::~ 

. 1.199 2·334 4.072 .. 0.100 2.141 0.046 21.14 . 
.; i' 0 
,~.' " 2.260 . O.O~ ~1~83 :;i''':' 

2·577 0.046 23.06 .. 
2.797 0.046 23.94 

0.199 ' 2.338 4.101 0.677 0.518 0.001 2.247 ...... 
1.082 ,0.002 3.019 

- - , 1.928 0.002 ··3.914 
2.748 0.·002 ·4.626 

0.200 . 2·338 4.233 - 0.250 0.492 0.002 2.673 
0·512 . 0.001 . 2'.118 
1.293 0.002 3.054 
2.007' d~OO2 3.692 

.'~ "-.' .. ---
2.678 0.002 4.247 

: : -l . .l 

Widtho'f model approach cballnel (W) = 2.74 ft. 
. . . Model layout, is show on page 44 • 

' .. 
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Tennessee Valley Authority

Hales Bar Project

Tainter Gates Partially Opened.

MO•EL TEST DAT.
G.O. D . - h
ft. ft. cIs ft.

EQUIVALENT PROTOTYPE

'V..

0.4529 0.595
0.666
0.869
0.527
0.561
o.526
o.612
0.548
0.588
0.565
0.669
0.628
0.712.
0.751

0.3991 0.588
0.558
0. 517
0.486
0.475

0.3438 0.604
0.562
0.518
0.457
0.430
o.414
o.422

11.53.
12.52
15.01
10.81
11.17
10.84
11.74
11.02
11.55
11.18
12.59
11.97
13.10
13.59

10.18
9.824
9.346
8.994
8.946

9.169
8.706
8.191
7.560
7.269
7.135
7.235

6.723
7.928
5.938
6.8o9
6.049
7.776

0.014
0.015
0.018
o. a4
o.o14
0.o14
0.014
0.o14
o.o14
0.014
0.o16
0.015.
o.o16
m.o16

0.01-i
0.011
0.010
0.010
0.010

0.009
0.008
0.008
0.007
0.007
0.007
0.007
0.006

0.007
0.005o.006
0.005
0.007.

G.O. H I Q
ft. ft. cfs

15.74 21.17 82,140
23.67 89,190
30.83 106,900
18.81 77,010
19.99 79,570
18.77 77,220
21.76 83,630
19.54 78,500
20.93 82,280
20.13 79,640
23.81 89,700
22.35 85,270
25.31 93,320
26.66 96,81o

13.87 20.82 72,520
19.78 69,980
18.32 66,580
17.24 64,o7o
16.86 63,730

11.95 21.31 65,320
19.81 62,020
18.28- 58,350
16.13 53,850
15.19 51,780
14.63 50,830
14.91 51,54o0

0o.o6 17.00. 47,890
21.27 56,48o
14.18 42,300
17.35 48,500
14.74 . 43,090,

o20.82 55,390

C

4.o4
4.00
3.96
4.21
4.u
4.2.3
4.02
4.14
4.08
4.09
4.03
4.01
3.98.
3.97

3.94
3.96
4.02
4.08
4.14

3.90
3.90
3.90
3.99
4.04
*4.10
4.09

3.85
3.88
3.91
3.84
3.86
3.86

o.2894 0.483
0.605
o.403
0.493
0.419
0.592

.'. 

G.O. 
£'t. 

.. 0.4529 

" 

-; . 

... . . 
, ... ;...,. 0·3991 1,: ~ 
~'" '~.:., . 
"'" l ..... IF:- : 
:( 
'f. •... ; . 

" 
-.... 

0.3438 'f. ". 
~- .. - . .. 0 

-'r..', ',: 
. ~~ . 

\ f~. .-•• -. 

_to :' 

, ,~. 

.. .. ',' 

_.--
.' 

.' 0.2894 " 
.' , 

-; -. ~ 

-: . 

,~ -

' .. 

. ' 
'. 

" ' . .1 .• ', 

- - - .~ . .' , . ,- . 

. ' 

Tennessee Valley Authority 

Hales Bar Project 

Tainter Gates Partially Opened 

MODEL TEST DATA. 'E9UIVAIENT PROTOTYPE 
D, .Q, h G.O. H Q 

'""ft7"" ""Cf'S ft. ~ fi. efs 

0·595 11.53, 0.0J.4 15.74 21.J.7 82,J.40 
0.666 12.52 0.015 23.67 89,190 
0.869 ~5.01 0.018 30.,83 106,900 
0.527 lo.8l 0.014 18.8l 77,010 
0.561 11.17 0.014- 19.99 79,570 
0.526- 10.84· 0.014- 18.77 77,220 
0.632 . ll.74 0.014 21.76 . 83,630 
0.548 11.02 0.0J.4 19.54- 78,500 

. 0.588 ' . n·55 . 0.ol4 20·93 82,280 
0.565 ll.l8 0.014' 20.13· 79,640 
0.669 12.59 . 0.016 · 23.81 89,700 
0.628 11.97 . 0.015· 22.35 85.,270 

'0.712 . 13·10 0.016 25.31 93,320 
0·751 13·59 0.016 26.66 96,810 . 
0.588 '10.18 0.011 13.87· 20.82 72,520 , . 

0.558 9.824 
.. 
0.011 19.78 69,980 

0.·517 '. 9.346 O.OlO 18.32 66,580 
0:.486 8.994 0.010 . ' 17·24 . 64,070 
0.475 8.946 0.010 . 16.86 63,730 

. 0.604 9.169 0.009 1l·95 ' 21..31. 65;320 
0.562 8.706 0.008 " 19.81 62,020 . 
0.518 .' 8.191 0.008 " . 18.28" 58,350 
0.457 7·560 0.007 · 16.13 . 53,850 
0.430 7.269 0.007 l5.19 51,780 
0.414 7.135 0.007 .14.63 50,830 
0.422 7.235 0.007 · 14.9l 51,54D . 

0.483 6.723 0.006 . 10.06 17·00, 47,890 
0.605 7.928 0.007 .' 21.27 56,480 
0.403 . 5·938 0.005 · 14.18 42,300 
0.493 6.809 0.006 17·35 .. 48,500 
0.419 6.049 0.005 14.74 .. 43,090, ... 

0.592 7.776 0.007. 20.82 55,390 

20 

" 

c 

4.04 
4.00 

.3.96 
4.21 
4.11 
4.2,3 

. 4.02 
4~l4 
4'-08 
4.09 
4.01 
4.01. 
3.98. 
3.97 

3.94 
3.96 
4.02 
4.08 
4.14 

3·90 
3.90 
3·90 . 
3·99 
4.04 

' 4.10 
4.09 

3·85 
3.88 
3·91 , .'. 

. 3.84, 
3~86 
3.86 
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Tennessee Valley Authority

Hales Bar Project

Tainter Gates Partially Opened

MODEL TEST DATA
G. 0.
ft.

o.1818

D. Q. h
ft. ofs ft.

0.351
0.547
0.462
0.413
0.488
0.580
0.559

3.650
4.915
4.393
4.o96
4.574
5.095
4.972

0.002
0.003
0.002
0.002
0.003
0.003
0.003

0.003
0.003
o.o04
o.0o4

EQUIVALENT PROTOTYPE
G.0. H Q
ft. ft. cfs

6.319 12.37 26,o00
19.12 35,010
16,13 31,290
14.43 29,,180
17.07 32,580
20.27 36,290
19.54 35,420

C

3.78
3.86
3.83
3.83
3.85
3.86
3.85

0.2342 o.4io
0.368
o.450
0.590

o.1251 o.6oi
0.512
0.422
.0.348
0.466

0.0720 0.475
0.555
0.596

-0. 3518o.365

5.019
4.636
5.354
6.461

8.141

3.719
3.382
3.034
2.693
3.215

* 0.002
* 0.001
0.001
0.001
0.001

4.348 20.96
17.83
1.4.70
12.13
16.23

2.503 16.51
19.33
20.75
18.0412.69.

14.36
12..90
15.78
20.65.

35,750
33,020
38,140
46,030

26,490
24,090-21,61o
19,180
22,900

14,530
15,790
16,600
15,340
12,550

3.91
3.89
3.90
3.89
3.90

4.12
4.12
4.17
4.16
4..12

3.83
3.83
3.82
3.86

2.039 0.000
.2.a16 0.0o0
2.330 0.001
2.153 0.001
1.762 o.o6o

0

21 

Tennessee Valley Authority 

Hales Bar Project 
.. Tainter Gates'Parlially'Opened 

.... . 

MODEL TEST DATA EQUIVALENT PROTOTYPE 
G.O. D. Q. h G.O. H Q c 
ft. ~ ci's ~ ~ r:r.- ci's 

~ . . .. 

0.1818 0.354 3.650 0.002 6.319 12.37 26,000 3.78 
0.547 4·915 0.003 19.12 35,010 3.86 
0.462 4.393 " 0.002 16.13' 31,290 . 3.83 
0.413 4.096 0.002 14.43 29,180 . 3.83 
0.488 4.574 0.003· ,17.07 32,,580 3.85 

.' 0·580 5.095 0.003 20.27 36,290 3.86 
0·559 . 4.972 0.003' 19.54 35,420 . 3.85 

0.2342 0.410 5.019 0.003 8.141 14.36 35,750 3.83 
0·368 4.636 0.003 12.-90 33,020 3.83 
0.450 5.354 0.004 15.78 38,llJo 3.82 
0·590 '6.461 0.004 20.65. 46,030 3.86 

0.1251 0.601 3·719 . 0.002 4.348 20.96 26,490 3.91 
- 0·512 3.382 ·0.001 17.83 24,090 3.89 

.. ;.. .. 0.422 3.034 0.001 .14.70 21,610 3~90 ~: - • 4; . 

'. '. .0.348 2.693 0.001 12.13 19,180 3.89 
k .:0: .... : ..•• 

0.466 3·215 0.001 16.23 . 22,900 3·90 
~ . 

0.0720 0.475 2~039 2·503 16.51 14,530 4.12 .' 0.000 ' 
.. ' 0·555 .2.216 0.001 19.33 15,790 4.12 

J," .• 0.596 _ .. 2.330 . 0.001 20·75 . 16,600 ·4.17 ~~ .. " 

,":' -0.518 2.153 . 0.001 18.04 15,3lJo' 4.16 .. . o . 
~~;:: . .- 0.365.· .. 1.762 . '0 .. 000 12.69· 12,550 4.12 

'~ 
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Tennessee Valley Authority

*1

4

Rales Bar Project

Tainter Gates Raised Above the Water Surface

MODEL TEST DATA
D .Q. h

ft. cfs ft.

0.896 27.80 0.058
0.851 25.43 0.051
0.817 23.66 o.o46
0.775 21.62 0.04o
0.731 19.44 0.034
o.684 17.26 0.028
0.579 12.93 0.018
0.537 11.24 0.015

EQUIVAIET PROTOTYP
H Q.

ft. afs

33.16 198,000
31.35 181,100
30.00 168,500
28.33 354, 000
26.59 138,500
24.75 122,900
20.75 .. 92,100
19.19 80,C60

C

4.32
4.30
4.27
4.26
4.21
4.16
4.06
3.97

4.10
3.92
3.82
3-72
3.64
3.51-
4.01

0.617* 0.o483

* 0.430
0.372
0.306
o.242
0.654
0.568

14.47
9.387
7.647
5.957
4.321

15.88
12.39

0.022
0.011
0o008
0.005
0.003
0. 0Q2
0.025
0.017

22.21
17.17
15.22
13.10
10.74
8.48

23.6o
20.33

103,100
66,870
54,470
42,4oo

.30,780
20,790

113, 100
88,260

.'; 
:~, 

~. 
.~ . 

;~ .. 

-- . . z···· 
-f"., 

~~'. 

• r. 

"'Pi : ... 
~ '. 
~p' 

;~.' . 
iii -_ ..... 

f>· 
-: ;', . •... t.: ::':", .... 
:{ ... - . : 
~:: ......... . 
·f···,-

o _ 

.~ .. 

Tennessee Valley Authority 

Bales Bar Project 

Tainter Gates Raised Above the Water Surface 

, 
MODEL TEST DATA EQUIVALENT PROTOTYPE' 

D . Q. h H Q . C 
ft. --c£S fi:- ~ cfs 

. 0.896 27·80 0.058 33.16 i9S,600 4.32 
0.851 . 25.43 0.05~ 3L35 18~,lOO 4.30 
0.817 23.66- 0.046 30.00 168,500 4.27 
0·775 21.62 0.040 28·33 154,000 4.26 
0·731 . 19.44 0.034 26.59 138,500 4.21. 
0.684 17.26 0.028 24~ 75 l.22,900 4.16 
0·579 1.2.93 0.018 20·75 -. 92,100 4.06 
0·537 11.24 0.015 19.19 80,050. 3·97 

0.617 14.47 0.022 .22.21 103,100 4.10 
0.483 9.381 O.Oll 17·17 66,810 3.92 
0.430 1.641 0~008 15·22 54,410 3.82 
0.372 5.957 _ 0.005 13·10 42,400 3·72 
0.306 4.321 0.003 10.74 .30,180 3.64 
0.242 '2_·9;1.9. 0.OQ2 8.1!B 20,790 3·51-

. 0.654 15.88 0:025 23.60 113,100 - 4.11 
0.568 12·39 0.017 20.33 88,260 4.01> 
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Tennessee Valley Authority

A

Hiwassee Project

r Gates Partially OpenedTainte2

G. 0.
ft .

0.0213

MODEL TEST DATA
D. .Q

ft. cfs

0.280
0.185
0.070
0.310
o.449
0.385
0.048
0.051
0.052
0.051
0.056
0.063
0.077
0.084
o.1.24
o.229
0.322

0.3292
0.2692
o. 1636
0.3456
o. 4161
o.3849
o.1296
0.1372
o.1415
o.14o4
0.1520
0.1568
0.1725
0.1812
0.a188
o. 3010
0.3555

0.3687
0.3133
o.4123
0.'5273
o.6276
o.6983
o.4465

0.5475
o. 6886
o.8201
0.9188
1.003
1.094

o.6546
0.7079

h
Ht.

,H

EQUIVALET PROTOTYIE
G.0. F1 . Q
ft. f. cAs

,1.17 15.40 7,385
10.18 - 6,039
3.85 3,670

V7,05- o? 7,753
24.70 9,335
21.18 8,635
2.64 2,907
2.80 3,078

.2.86 3.174
2.80 3,150
3108 3,41o
3.46 3,518
4.24 3,870
4.62 4,065
6.82 4,909

12-.6o 6,753
17.71 7,975

2.32 7.81 8,271
5.50 7,029

1O.78 9,250
15.24 11,830
21.18 i4,080
26.02 15,'67o
l.16 10,0"20

C

4 .96

4.96
4.92
4.92
5.25
5.38
5.46
5.51
5.61_
5.37
5.20
5.27
.5.15
5.06
5.01

4.16
4.39
3.86
4.08
4.08
4.08
4: 10

4.13
3.82
3.72
3.72
3.71
3.69

3.88
3.78

0.01421 o.142
0.100
o.196
0.277
0.385
0.473
0.203

0

0.0767 o.12o
' • . .. 0.188

0.261
-'.318
0.374o.4I•

0.o762 o.17
0.203

4.22 6.6o 12,280
10.34 15,450
14.36 18,40o0.
17.49 20,610
20.57 22,500
24.2o 24,54o

4.ig 9.46 -14,69o
u1.16 15,880

~' . , .. 

~, ,',' 
'{ 

~ 
:;':" 

.j . 
~ .. 
:. 
~~. . 

l. 

, , 

,", 
:'.1 
h 

" 

r 

r 

I, 

o 

" ."t' , , 

Tennessee Valley Authority 

Hiwassee Project 

Tainter Gates Partially pPened 

MODEL TEST DATA EQUIVALENT PROTOTYPE 
G.O. D. ,Q h G.O. H ' .. ,Q 
ft. ~ cfs ,ft":7 rr:- ~ cfs 

0.0213 0.280 0·3292 ' ·LJ.7 15.40 7,385 
0.185 ' 0.2692 10.18 ' 6,039 
0.070 0.1636 3.85 3,670 
0·310 0.3456 17,oS"~ 7,753 
0.449 0.4161 24.70 9,335 
0.385 0.3849 '21.18 8,635 
0.048 0·J.2.96 2.64 2,907 
0.051 0.1372 2.80 3,078 
0.052 0.1415 ' 2.86 3.174 
0.051 0.1~4 2.80 3)150 
0.056 0.1520 3:08 3,410 
0.063 0.1568 3·46 3,518 
0.077 0~1725 4.24 3,870 
0.084- 0.1812 4.62 ' 4,065 
0.124- 0.2188 6.82 4,909 
0.229 0.3010 Q) 12,.60 6,753 ,..; 

0·322 0·3555 ..c 17.n 7,975 .,; 
bO, 
.,; 

0.0423.. ' 0.142 ' 0.3687 ,'ti! , 2·32 7.81 8,271 
0.100 0·3133 " Q) 

5·50 7,029 ,~ 

0.196 0.4123 10.78 9,2.50 
0.277 0·'5273 15.24 11,,830 
0.385 0.6276 "'21.18 14,080 
0.473 . 0.6983 26.02.~ 15,'670 
0.203 0.41+65 .11.16 10,020 

0.0767 0.120 0.5475 4.22 6.60 12,280 
0.188 0.6886 10.34 15,450 
0.2.61, 0.8201 14~36 18 ~o , .. , .... ' 

. 0·318 0·9188 17. 49 20,610 ' 
0.374 1.003 20.57 22,500 
0.440 1 .• 094 24.20 24,540 

0.0762 ' 0.172 0.6546 ,4.19 ' 9.46 14,690 
0.203 0.7079 11.16 15,880 

23 

c 

4.96 
5.0~ 
5·2 
4.96 
'4.92 
4.92 
5.25 
5.38 
5.46 
5·51 
5.61 
5·37 
5·20 
5·27 
.5·15 
5·06 
5·01 

,4.16 
4·39 
3.'86 
4.08 
4.08 
4.08 ' 
4:10 

4.13 
3·82 
3·72 ' 

, 3· 72 
3·71 
3·69 

3.88 
3·78 
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Tennessee Valley Authority

Hivassee Project

Tainter Gates Partial,_.y Opened

74 ,

MODEL TEST DATA
G.0. D, Q.- h

. ft. cfs ft.

0.1302 0.229 1.222
0.277 1.344
0.389 1.612
0.447 1.751
0.483 1.833
o.425 1.703
0.346 1.512

G.0.
ft.

7.16

H
ft.

12.60
15.24
21.40
24.59
26.57
23.38
19.03

0.-1293 0.300
0.347
0.477
0.237
0.248

0.187 0.402
0.350
0.320
o.452
0.491

o.186 0.317
0.320

0.238 o.445
o.491
0.381
0.388

0.294 0.501
o.422
0.422
0.46o
0.465

1.382
1.5051.81.7
1.229
1.255

2.282
2.130
2.057
2.438
2.563

2..o41.
2.037

3.053.
3.213
2.908
2.909

4.033
3.993
3.989
3.989
3.989

EQUVALET PROTOTE

0-)

Hj

7.11 16.5o
19.08
26.24
13.04
13.64

10.28 22.11
19.25-
17.60
2P4.86
27.00-

cf's

27,410
30,150
36,16o
39,280
41,1 O2
38,210
33,920

31,000
33,760
4,760
27,570
28,150

51,190
47,780
46,350
54,69o
57,500

45,790
4-5,700,

.68,450
72,080.
65,240
65,26o

96, 48o
89,580
89,4990
89,490
89,490

3.85
3.71
3.59
3.59
3-59
3.60
3.62

3.65
3.62
3.62
3.80
3.76

3.63
3.72
3.83
3.59
.3.59

3.84
3.81

3.72
3.66
3.96
4.0h,

3.82
4.32
4.31
4.03.
4.00

10.23 17.44
17.60

1.3.09- 24.48
27.00
20.96
21.34

16.17 27.56
23.21.23.21

25.30
25.58

.'. 

>t 
". "; 

- r 
1:," 
~ - i; 

. ' ,0 

" ~. 

·t,·' 

G.O,. 
ft. 

0.1.302 

0·1.293 

'0.187 

0.186 

0.238 

0.294 

Tennessee Valley Authority 

Hi-wassee Project 

Tainter Gates Partially Opened , 

MODEL TEST DATA EQUIVALENT PROTOTYPE 
~ ... Q h G.O. H Q 
ft. cfs ~ ~ ~ . cfs 

, 0.229 1.222 7.16 12.60 . 27,410 
0.2TI 1.341~ 15.24 30,150 
0.389 1.612 '2l.40 36~160 
0.447 l.751 , 24·59 39,280 
.0.483 l.833 26·57 41,120 

, 0.425 1.703 23·38 38,210 
0·346 1.51.2 19·03 33,920 

0·300 L382 7·11 16.50 31,000 ' 
0.347 1·505 19.08 331760 
0.477 1.817 . 26.24 40,760 
0.237, 1.229. 13.04 27,570 
0.248 1.255 13·64 ' 28,150 

<1) 

0.402 2.282 r-l 10.28 22.11 51,190 ,0 

0.350 2.130 oM 19.25· 47,780, ttl 

0·320 2.057 oM 17·60 46,150' r-l 

0.452 2.438 t10 24.86 54, ~90. 
'0.491 . 2.5~3 /'. ; 

~ 27·00 57,500 

0·317 2 .. 041- 10.23 '. i7.44 45,790 
0·320 2.037 ' . 17.60 45,700, 

.. 

0.445 3·051 
. ' .' 

13.09· . 24.48 68,450 
. 0.491 ' 3·213 27·00 72;080. 
0.381 2.9°8 20.96 65,240 
0~388 '2.909 21.34 65,260 

0·501 4.033 16.17 '. 27· 56 90',480 
0.422 3·993 23·21 89,580 
0.422 3.989 ·23·21 89,490 , 
0.460 3.-989 25·30 89,490 

. 0.465 3.989 25·58 .. 89,490 

24 

c 

3.85 
3·71 
3·59 
3·59 
3·59 
3.60 
3·62 

3.65 
3·62 
3·62 
3.80 
3.76 

3.63 
3·72 
3.83 

~ 3·.59 
,.3·59 

3.84 
3.81 

3·72 
3.66 
3·96 
4.04 

.3.82 
4·32 

. 4.31 
4.03·' 

. 4.00 
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Tennessee Valley Authority

Hivassee Project

Tainter Gates Raised Above Wa~ter Surface

MODEL TEST DATA.
D Q .

ft. cfs ft.

EQUIVALENT PROTOTYPE
U Q

ft. efs

0.199
0.238
0.303
0.3530 .463
0.083
0.081
0.150
0.113
0. 1417
0.157
0.217
0.252
0.283
0. 293
0.319
0.371
0.289
0.498
0.314
0.426
0.054

o 0.120
0.347
0 0.347
o0.422
0.280
0.048
o.o81

1.224
1.616
2.348
3.002
4.673
0. 3053
0.2932
0. 7790
0.4982
0.7553
0.8340
1.4o4
1.769
2.116
2.244
2.548
3.254
2.200
5.274.
2.498
4.059
o0.1572
0.5475
2.893
2.911
3.993
2.082
o. 1296
0.2886.

r-4

10.94
13.09
16.66
19.42
25.46
4.56
4.46
8.25
6.2a
8.08
8.64

11.94
13.86
15.56

-16.12
17.54
20.40
15.90
27.39
1.7.27
23.43
2.97
6.60,

19.08
19.08..
23.21
15.-4o
2.64
.4.46

27,460
36,250
52,680
67,350

104,800
6,849
6,578'

17,480
11,180
16,940
18,710
31,500
39,690
47,470
50,340
57,16o
73,000
49, 350

118,300
56,0o40o91,060

3,527
12,280
64,900
65,310
89,580
.46,710
2,90761 474

3.4o0
3.44
3.48
3.54
3.66
3515-
3.13
3.31
3.2k-
3.31
3.31
3.43
3.45
3.47
3.49
3.49
3.56
3.50
3-71
3. 50
3.60

3.11
3.25
3.49
3.52
3.60
3.47
3.05
3.08.

25 

Tennessee Valley Authority 

H1~ssee Project 

,Tainter Gates Raised Above Ha.ter Surface 

MODEL TEST DATA ' EQUIVALENT PROTOTYPE 
D Q h H Q c 

ft. ef's ~ ft':- ef'a 

0.199 1.224 ~0.94 27,460 ' 3·40 
0.238 ' 1.616 ~3·09 36,250 3·44 
0·303 2.348 . 16.66 52)680 3.48 
0,.353 3.002 19.42 ' 67,350 3.54 

, 0.463 ' 4.673 25.46 ~04,800 3.66 
0.083 0.3053 4·56 6,849 J~15" 
0.081 0.2932 4.46 6,578' 3·13 
0.150 0:7790 8.25 17,480 3·31 
0.113 0.4982 6.22 11,180 3.24-
0.147 0.7553 8.08 16,940 3·31 
0.157 0.8340 

()) 
8'.64 18,710 3·31 

0.217 .. 1.404 r-i 11·94 31;,500 ' 3.43 ,0, 0.252 1.769 :9> 13.86 39,690 3.45 
- 0.283 '2.116 '''';, ',15.56 47,470 3.47 
" 0.293 2.244 ~. "16.)2 50,340 3.49 
~:: .~;;..~ 0·319 2.548 ~ 17.54 57,160 3·49 " 

'to , , 

0~371 3·254 20.40 73~000 3.56 " ' 

;~ . . _-1-' .' " , " : 0~289 2.200 15·90 49,350' 3.50 
:.t .' - . 0.498 5.274, - , 27 ·39 118,300 , 3·71 

" ' 0.314 2.498 17·27 56J o40 3~50 " 

" 0.426 4.059 23.43 ,91,060 3.60 .J.' .... 
, , . ' 

?' .. '- 0.054 0.1572 2·97 3,527 3~11 
.~-... ;:':~- ,,' 

,0 0.120 0.5475 6.60 " 12,280 ' , 3·25 -;;'~'-;"":.' ' , 

1-:. :< : 0.347 2.893 19'.08, ' ,64,900 3.49 
, , 

0.347 2.911 19·08, 6S,310 3.52 ' 
,0.422 3·993 23·21 89,580 3.60 ' 

"~' 
0.280 ' 2.082 15·40 ,46,710 ' 3·47 
0.048 0.3296 2'.64 2,907 3·05 

" 
0.081 0.2886" ' '4.46 6;,474 3.08, 

.. 
., 

" .' 

~: -~" I' 

: .. : ',-' ': 
" , 

, , 
.. 

' ... ~;. 

"';;-.:1 

.. 
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Tennessee Valley Authority

*1

*1'

i. .j..I.

Watts.Bar Project

Tainter Gates Partially Opened
4

M0DEL TEST DATA
G.0. D- . Q. h
ft. ft. cfs ft.

EQUIVALENT PROTOTYPE
G.0.
ft.

H . Q
ft. cfs

S

-4.

0.052 o 0.168
0.301

•0.o463
o.650
0.831
i. o68

,o 1.023
0.608
0.856
o.451-
o.165
0. 299-
0.Iz7

0.803
1.119
1. 41
1.695
1.932
2,198

0.79

3.024
2.278
2.746
1.932
1.072
1.523
/. 1-?;Z

2.196
2,962
3.703
4.161
4.1.4o

0.000
0.000
0.000
0.000
0.000
0.000

O.0o3

0.000
0.000,
0.000
0.000
0.000

.0.029

0.000
0.000
0.001
0.001
0.0010.0019

1.82 5.88 5,819
10.54 8,uo
16.20 10,230
22.75. 12,280
29.08 14,000
37.38 15,930

3.50 5,211

2-73 35.80 21,920.
21.28 16,510
29.96 19,900
15.78 14,000

5.78 7,769

3.88 12.11 15,910
2o.16 21,470
29.50 26,840
37.62 30,16o
37.00 30,,0o00 0
36.AW 13, ••f 9

C

3.99
3.99
3.99
4.0.
4.03
4.02w

3.79-
3.76
3.78
3.75
3.783-72,
3, 30

3.57:..
3.59.
3.65"
3.61*
3.62'

3351f

0..111 0.346
0.576
0.842
1.0741.056

Q9.

o0i6 0.271 2.679 0.001 F.6'/ 9.52 19,420 3.63
S.o68 6.182 0.0ol 37.42 44,800 3.64
0.837 5.417 0.001 9.33 39,260 3.65
o.6&6 4.552 0.001 21.60 32,990 3.65
0.441 3.688.. 0.001 15.47 26,730 . 3.61-

0.223 0.280 3.538 0.001

0.356
0'540-
0.702
0.858
1.o64

4.102
5.436
6.396

.18z

0.001
0.002
0.002

0.002
0.002

7.80 9.84 .25,640

12.50 29,730
18.W7 39,4P-4.6 46Y,350.

30.10 52,100
37.31 59,330

3.46+
3.82*
3.64..
3.62
3.62
3.62
3.65

+Gate lp touching nappe C from Equation 3.
*Gate lip touching nappe C from Equation A..

, .-:-; 

f ~; ~':,.~ - .I 
!... ~, 

. ," '. 
:;. -
l ;: ' .~ t 
v ' 

, . 
~. . 
~ , 
~ .. : : 

~, 

" 
.( 

, , ( 

, . 

" 

~~ .. , . 

- 4-

~ .. " 

F.~ . . I 
!: .• 

" 
{:" ~ . 

f· " :': ... ' .. 

, --.. 

G.O. 
;.t. 

0.052 

, 0.1ll 

~ennessee Valley Authority 

Watts, Bar Project 

Tainter Gates Partially Opened 

l-iODEL ,TEST DATA 
,~ ... --L h 

ft. of's ~ 

'0.1680.803 0.000 
0;301 1.119 0.000 
'0.463 ~.411 0.000 
0.650 1.695 '0.000 
0.831 1.932 0.000 

.1.068 2.198 0·000 . ~ 

C'O'.:LOO" 0.71;1' o.Dod 
1.023 3.024 
0.608 2.278 
0.856' 2.746 
0.451--- 1.9j2' 
0.165 1. Q72 

"0.299-:- 1..523 
o· 12.7 1.07-) 

0.346 2.196 
0·576 2.962 

,0.842 3.703 
1.074 '4.161 
1.056 " 4.140 
,9:·t§~ '~ 

0.000 
0.000, 
0.000 
0.000 
0.000 

. 0.000 
O-QO~ 

0.000 
0.000 
0.001 
0.001 
0.001 
0.00&1 

EQUIVALENT PROTOTYPE 
G.O. ~ _H_. Q 
:r,t! ' f't. cf's 

1.82 5.88 51 819 
10.54 8,110 
16.20 10,230 
22.15, ' 12,280 
29.08 14,000 
37.38 15,930 

3.5d' 5/21lJ. 

--
3.88 

c 

" ~~q;~~06-i~,;~~' ~:;.81'--'~B60-98~-"":"30,,07Q='---3T6~' 
'().J 66 0.271 2.679 0.001 ' '.r: 5' I ·9.52 19,420'" 3.63, 

1.068 6.182 0.001 37.42 '44,800 3.64,' 
0.837 5.417 0.001 29.33 39,260 ' 3.65 
0.616 4.552 0.001 21.60 32,990 3.65 
0.441 3.688 .. 0.001 15.47 26,730 3.61' 

0.223 0.280 3.538 0.001 7.80 9.84,251 640 3.46+ 

0·356 4.102 ' 0.001 12·50 
0'·540, 5.436 0.002 '- , 18.g;r 
0.702 6.396 0.002 .24. 
0.858 ~.189 0.002 .30.10 
1.064- .186 0.002 37·31 

+Gate lip touching nappe C ,;f'romEquation E. 
*Gate ,lip touching nappe C :f'rom Equat~on A. , 

, , 

29,730 ' ' 
39,400 
46,350, -
52,100 
59,330 

3.82*, 
3'.64 .. 
3.62 ' 
3.62 
3.62 

, 3.65 

26 
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Tennessee Valley Authority

Watts Bar Project

Tainter Gates Partially Opened

G.0.

0.338

MODEL TEST DATAD , .... .Q .
ft. cfs

i.061 :.1198
0.854 i0.49
o.663 8.894
o.484 7.1143
o.420 6.781

L.

h
ft.

0.005.
0.005

0.003
0.003.-

EQUIVALENT PROTOTYPE
G.O... H Q
ft. ft. ofa

11.83 37.28 86,820
30.06
23.34
3-7.04
14-8 lye

76,020
64,,46o
51,750
49,.4o

0.476 7.102 0.003
1.050 11.94 0.005

16.76. 51,47o
36.92 . 86,530

.o.453 o.616 10.82 o.006
0.565 10.85 0.007

15.86 21.77 78,41o20.02 78,630

0.567

0.679
o.84o

1.o47

o.688

0.765-
0.854
0.957
1.035

11.48
13-33
15.50

* 0.007
0.008
,0.009

24.01
29.68
36.96

83,200
96,600

112,300

C

3.6V.

3.644
3. 68e
3.59+ j
3.95*"
3.70'/
3.650

3.74.
3.65+
4.o4*
3.67.
3.65•
3.66

3.75+
4.09*
3.81!
3.73'/
3.69.,l
3.67

3.84+

3.80.'
3.78v
3.85,/

15.07 0.0.12 19.84. 24.50 109,200

15.39
16.46
17-7.
18.60

0.011
0.012
0.0o3
0.013

27.16
30.31
33.95
36.68

111,500
119,300
128,400
134, 800

0_
0.681 0.833 20.71 0.019 23.83 29.82 150,100

0.937
1.007
1.048
0.928

20.81
21.82
22.36
20.69

m.018
0.016
0.019
0.018

33.42
35.88
37.34
33.11

150,800
158,100
162,000
149,900

*Gate
*Pate

lip touching nappe
lip touching nappe

C from Equation A.
C from Equation B.

; ;~ 

':E-
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:;:: . 
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:~-.:;-, 
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:-f¥ '. 
OJ;, . 

,~, ~.-.:-

'f·:::· 
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:d. ". _;.,J. 
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.~ .... ..z.' .. 
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,G.O. 
~~, 

0.338 

. ·0.453 

'. 

0.681 

Tennessee Valley Authority 

Watts Bar Project 

Tainter Gates Partially ~ned 

MODEL TEST DATA EQUIVALENT PROTOTYPE 
D. .Q. ' h G.O •. H Q --'" ~ -""'-'" ft. c:fs ft. :ft. cfs 

1.0b1 :11.98 U.83 37.28 . 86,820 . 0.005 .' 
0.854 10.49 0.005 30.06 76,020 
0.663 . 8·.894 0.004 . 23.34 64,460 
0.484 7.141 0.003 17.04 . 51,750 
0.420 6.781 0.003,' : 14.f1, . 49,140 , . 

0.476 7·102 0.003 16.76. ' 51,470 
1.050 1l.94 0.005 36.92 . 86,530 

0.616 10.82 0.006 15·86 21.77 78,410', 
0·565 10.85 0.007 '20.02 78,630 

0.679 ll.48 ' 0.007 24.01 83,200 . 
0.840 13·33 o.ooB 29.'68 ' 96,600 
1.047 15.50 ,0.009 36.96 112 .. 300 

0.688 15~07 0.012 19.84. 24·50 109J 200 

0.765' 15.39 0.011 27.16 111J500 
0.854. ·16.46 0.012 '30·31 1~,300 . 

.0.957· 17.72 0.0:)..3 33.95 328,400 
1.035. 18.60 0.013 36.68 1.34,800 ' 

0.833 20.71 0.019 23·83 29·82 150,100 

0·937 20.81 0.018 33.42 150,800 
1.007 21..82 . 0.018 35.88 158>100 . 
1.048 22.36 0.019 37.34 : 162,000 
0 •. 928 20.69 '0.018 33.ll 149,900 

. *Gate lip toUching' nappe C fram Equat.ion A •. ' . 
:t-Qe.te . lip touch1ngnappe C from EqUation B •. 

l ' 

27 

C 

' j 
3.64 
3.64..1 
3·64-1 
3.68J 

3· 59+" 
3·95*"; 

. 3. 70 Y 
3~65J 

'3·74. 
3.65+ 
'4.04* 
3.67" 
3.65 ' 
3.66 

3·75+ 
4.69* 
3.811 
3·73./ 
3.69·/ 
3.67 

3.84+ 
4;21* 
3.844 

, 3·8oJ 

3· 78.1
, 

3·85 J , 
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Tennessee Valley Authority

31,

AL

V

Watts Bar Project

Tainter Gates Raised Above Water Surface

MODEL TEST DATA
D Q

•. efst.

EQUIVALENT PROTOTYPE
H Q

ft. cfs

0.100
0.183
0.280
0.420
0.565

0.688
0.833
0.920
0.561
0.703

0.127
0.900
0.699
0.498
0.080

0.717
1.803
3.538
6.781

10.85

15.07
20.71
2-4.51
10.73
.15.63

10.24
23.6a
15.34
8.833
o; 527

0.000
0.000
0.001
0.003
0.007

0.012
0.019
0.025
0.007
0.012

0.000
0.024
0.012
.0.005
0.000

3.50
6.40
9.84

14.8o
20.02

29.82
33.08
19.88
25.02

4.44
32.34
24.88
17.
•.82

5,211
13,070
25, 640
49,14o
78,630

109,200
150,1 00.
177,600
77,760

113,300

7,421
171,300
L11,200

64, On
3,819

C

3.31
3.35
3.46
3.59
3.65

.3.75

3.84
3.89
3.65
3.77

3.30
3.88
3.73
3.61
3.4o

"' 
.~ 

,-

'" ~~ . 
r ;. : 

i":-,- " 
~'. 

]1: '. 

~. ::~. l't;. 

~':::' . .' 
~: : ... 

t;;:~;~' 

l.:~·· ~ .. : . 
j-~:-" .,- .', -
~:.~. -. 
!J.-
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28 

Tennessee Valley Authority 

'<latts Bar Project· 

Tainter Gates Raised Above Water Surface 

MODEL TEST DATA EQUIVALENT PROTOTYP§ 
D Q; , ... -2- H Q. c 

....... ~ --.... ". . ds :ft • cIs 

0.100 0·717 0.000 3·50 5,211 3·31 
0.183 1.803 0.000 6.40 1.3,,070 3.35 . 
0.280 3·538 0.001. 9.84 25,640 3·46 
0.420 6.781. 0.003 1.4.80 49,1.40 3·59 
0.565 10.85 0.007 20.02 78,630 . 3.65 

0.688 15.07 . 0.01.2 . 2li..50 J.09,200 '3·75 
0.833 20.7J. 6.019 29·82 150)100. 3·84 

. 0.920 24.51 0.025 33.08 177,600 3·89 
0.56J. 10·73 0.007 19~88 TI,7&> 3.65 
0·703' .J.5.63 0.01.2 25.02 113,300 3·77 

0·]27 1.0.24 0.000 4.41~ 7,42J. . .3.30 " 
0·900 23.64 0.024 . ;32.34 171,,300 3.88 
0.699 15.34 0.012 24.88 l.ll,200 3·73 
0.498 8.833 .0.005 rj.61 .64,,010 3·61 
0.080 '0;527 0.000 2.82 3J 819 '3.lio 
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Tennessee Valley Authority

.Wheeler Project

Tainter Gates Partially Opened

G.O.
ft.

MODEL TEST DATA
D Q

ft. cfs

EQUIVALIfT PROTOTYFE

..4

0.0286 0.096
0.131
o.240
0.279
0.417
0.344
0.184
0.508

0.0575 0.160
0.197
o.114
0.251
0.294
0.355
o.412
0.497

0. 3164
0.3794
0.5280
0.57o4
o.6987
o.6346
o. 4629
0.7730

0.7723
0.8797
0.6192
1.015
1.112
1.235
1.338
1.480

h
ft.

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

G. 0.
ft.

0.98

H
ft.

3.30
4.50
8.24.
9.58

14.32
11.82
6.32

3,7.45

1.98 5.50
6.77
3.92
8.62

10.10
12.19
14.15
17..7

Q
cfs

2,188
2,624
3,651
3,945
4,832
4,389
3,201
5,346

5,341
6,083
4,282
7,019
7,690
8,543.
9,253

10,230

6,220

7,340
8,803

- 9,792
10,84o0

.12.,800

.13,290
14,630
15,190

. .15,640

0.0875 o.16 0.8990 0.o000 .3.00 3'.98

C

3.71
3.72
3.71
3.70
3.68
3.70 "'
3.74,
3.66

3.54.
3.56
3.53
3.57
3.59
3.59
3.58
3.59

3.26+"
3.71*
3.56.
3.58
3.59
3.61
3.61
3.63
3.64
3.64

.3.64

3.38+
3-79*
3.61.
3.59
3.60
3.62
3.63
3.64.
3.64
3.64

0.151
0 0.195
0.229
0.269
0.310
0.379
o.447
0. 1478
0.504

-1.061 0.000
1.273 0.000
1.-416 m~oo
1.568 0.000
1.706 0.000
1.922 0.000
2.116 0.000
2.196 0.000
2.261 0.ooo

* 5.19
6. 707.8.7

9.24
1.. 65
13.02
15 -35
16.42
17.31-

0.1166 0.151 1;385 0.000 4.oo 5.19 9,578

o.186
0.228
0.283
0. 334,
0.396;
0.4•4
0.512
0.511

1.560
1.796
2.080
2.320
2.576
2.793
2.997
2.990

0.000
0.000
0.000
0.001
0.001
0.001
0.001
0.001

6.39
7.83
9.72

11.51
13.64
15.63.
17.62
17.59

10,790
12,420
14,380
16,0o40

17,810
19,310.
20,730
20,680

*Gate lip touching nappe C from. Equation A.
+Gate lip touching nappe C from Equation B.
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Tennessee Valley Authority 

f . Wheeler Project 

Tainter Gates Partiaux Q,pened 

MODEL TEST DATA EQUIVALENT PROTOTYPE 
G.O. D Q h G. O. II 
ft. ft:- Cf'S rr:- rr:-- ~ 

0.0286 0.096 0.3164 0.000 0.98 3·30 
0.131 0.3794 0.000 4.50 
0.240 0.5280 0.000 . 8.24 
0.279 0.5704 0.000 9·58 
0.417 0.6987 0.000 14·32 
0.344 0.6346 0.000 11.82 
0.184 0.4629 0.000 6.3~ 
0.508 0·7730 0.000 17·45 

0.0575 0.160 0·7723 0.000 1.98 5·50 
0.197 0.8797 0';000 6.77 
0.114 0.6192 0.000 3·92 
0.251 1.015 . 0.000 8.62 
0.294 1.112 0.000 10.10 
0·355 .1.235 0.000 12.19 
0.412 1.338 0.000 14.15 
0.497 1.~ 0.000 11·07 

0.087.5 0.116 0.89.90 . 0.000 . ·3.00 3'~'98' 

'1.061 0.000 5·19 0.151 
. 0.195 1.273 ,0.000 6.70 

0.229 1.'416 ' 0.000 .7.87 
0.269 ' 1.568 0.000 9.24 
0·310 . 1.706 0.000 10.65 

. 0·379 1.922 0.000 . 13·02' 
0.447 2.116 0.000 

,.' 

15.'35 
0.478 2.196 0.000 . 16.42 
0..504 .. 2.261" 0.000 17·31 . , 

0.1166 0.151 L385 0·000 4.00 5·19 

0.186 1.560 0.000 6.39 
0.228 . 1.796 . 0.000 7·83 
0.283 2.080 0.000 9·72 
0.334. 2·320 O.OO~ '. ~1·51 
0.396; . 2.576 0.00J. J.3·64· 
0.454 . 2·793. 0.001 15· 63-
0·512 2·997 ' 0.001 ··J.7·62 
0·5l1 2.990 0.001 17·59 

*Gate 11.p touch:Lng na)?)?e C from.· Equation A.· 
+Gate lip touching nappe C from Equation B. 

Q 
cfs 

2 J 188 
2,624-
3,651 
3,945 
4,832 
4,389 
3,201 
5,346 

5,341 
" 6,083 

4J282 
7,019 
7,690 
8,541 
9,253 

10,230 

6J 220' 

7
J
340 . 

8,803 
9,792 

10,840. 
.11,800 ". 
.13,290 
14,630 
15,190 

. 15,640 

9,578 . 

.10,790 
12,420 ' 
14,380 
16,040 
17,810 
J.9,310, 
20,730 
20,680 

29 

C. -
3.71 
3·72 
3.71 
3.70 
3.68 
3· 70'~' 
3·74 
3.66 

.3.54 .,. 
3.56 
3.53 
3·57 
3·59 
3·59 
3.58 
3·59 

3.26+ 
3·71·)1-
3.56. 
3.58 

'3.59 .'. . ' 

3.61 
. 3.62 " . 

3.63 ,', '. 
3·64. 
3.64 . 
3.64 .. 

3~38+ ' 
3· 79* ... 

,3.61, 
3·59 
3.60 
3.62 

.3.63 .. ._ . 

': 3.64 
3.64 .' 
3·64 . 
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Tennessee Valley Authority

Wheeler Project

Tainter Gates Partially Opened.

MODEL TEST DATA
G.0. D Q h

Rt ft. cfs ft.

0.2037 0.258 3.299- 0.001

EQUIVAISEI'• PROTOTYPE
G.0. H _

rt. ft • cfs

7.00 8.90 2e,81o

0.276
0.288
0.322
0.365
o. 418
o.456
0.497
o. 421

3.358
3.467
3.684
4.007
4.430
4.677
4.945
4.434

0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002

9.51
9.93

11.10
12.61.
'14.43
15.73
17.14
14.53

23,220
23,980
25,480
27,710
30,64o
32,340
34,200
30,660

C

3.58÷
3 98*
3.82.
3.80
3.70
3.67
3.70
3.68
3.69
3.68

3.76+
4.16*
3.88
3.85
3.82
3.81
3.77

0.2912 0.365 5.866. 0.003 io.oo 12. 64 40,570

-" .*Gate,

*Gate

0.4o4
o.418
o.436
o. 461
0.500

5.977
6. o81
6.243
6.502
6.841

0.003
0.003
0.003
0.004
O.O04

13.98
14.46
15o08
15.97
17.31

41,330
42,050
43,170
44,960
47,310

lip touching nappe C from Equation A.
lip touching nappe C from Equation B.:
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G.O. 
ft. 

0.2037 

0·2912 

Tennessee Valley Authority 

Wheeler Project 

Tainter Gates Partially Opened 

MODEL TEST DATA EQUIVALENT PROTOTYPE 
D Q h G.O. H Q 

-~'CfS ~ ft. ~. ofs 

0.258 3.299 0.001 7.00 8·90 22,810 

0.276 '3·358 0.001 9·51 23,220 
0.288 3·467 _ 0.001 9·93 23,980 
0.j22 3·684' 0.001 ll.10 25,480 

. 0.365 4.007 0.002 ' 12.61- 27,710 
0.418 _ 4.430 0.002 '14.43 30,640 
0.456 4.677 0.002 15.73 32,340 
0.497 4.945 0.002 17.14 34,200 
0.421 4.434 0.002 14.53 30,660 

0.365 5.866 0.003 10.00 12.64 40;570 

0.404 5.977 0.003 13.98 41,330 
0.418 6.081 . 0.003 14.46 42,050 
0.436 6.243 ' 0.003 ,15.08 43,170 
0.461 6.502 0.004 15·97 44,960 

, 0·-500 6.841 0.004 ' 17·31 47,310 

*Gate 1ip,touching nappe C from EquationA~ 
T9,ate lip touching nappe q from Equation B.: 

30 

c 

3:58+ 
3:98* 
3.82. 
3.80 ' 
3·70 
3.67 
3·70 -
3.68 
3.69 
3.68 

3.76+ 
4.16* 
3·88 
3.85 
3.82 
3·81 
3·77 



31

TI.4

Tennessee Valley Authority

Wheeler Project

Tainter Gates Raised Above Water Surface

MODEL TEST DATA
D . . sQ. h

ft. c.fs ft.

EQUIVALENT PROTOTYPE
H Q

ft. • S

V

0.178
o.214.
0.281
o0.307
0.347
0.390
o.o44
o.405
0.366
0.191
0.218
0.279
0.306
o. 4.16
o.465
o.499
0.305
0.076
0.123
0.155
0.116
0.151

.0'. 258
0.365

1.786
2.444
3.788
4.386
5,348
6.559
8,038
6.998
5.892-
1. 996
2.490
3.742
4.366
7.316
8.775
9.914
4.314
0.464
1.004L. 444
0.8990
1.385
3-299
5.866

0.000
0.001
0.002
0.002
0.0003
0.004

.. 0.oo6

0.003
.0.000
0 001
0.002
0.002
0.005o.oo6
0.009
0.002
0.000
0.000
0.000
0.000
0.000
0.000

0.003

6.11
7.39
9.72

10.58
12.02
13.53
15.32
14.05
12.68
6.56
7.52
9.65

10.58
14.46
16.18
17.45
10.055
2.61
4.23
5.32
3.98

.5.9
8.90

12.64

12,350
16,9ob
.26,200
30,330
36,98o
45,360
55,590
48, 400
40,750
13,800
17,220
25,880
30,190
50,590
60,680
68,560
29,830

3,209
6,943
9,986
.6,220
9,578

22,,810
40,570

C

3.43.

3.513.60

3.67
3.70
3.80
3.86
3.83
3.76
3.42
3.48
3.60
3.66
3.83
3.89
3.92
3.63
3.16
3.34
3.39
3.26
3.38
3.58
3.76

i. 

f· • 

, 

'0' 

0 

Tennessee Valley Authority 

'Wheeler Project 

Tainter Gates Raised Above Water Surface 

MODEt TEST DATA EQUIVALENT PROTOTYPE 
D Q. h H Q. 

"""'f't."""" ~:t:s 
' .. 
~ ft. cfs: 

0.178 1.786 0.000 6.11 12,350 
0.214, 2.444 0.001 7.39· 16,900 
0.281 ' 3.788 ' '0.002 9·72 ,26,200 
0·307 4.386 0.002 10.58 30,330 
0·3Q.7 5,348 0.003 12.02 . 36}980 
0·390 " 6.559 ' 0.004- . 13·53 45,360 
0.440 8,038 0.006 '. 15.32 55,590 
0.405 6.998 0.004 14.05 48,400 
0·366 5·892 . 0.003. 12.68 4o}750 
'0.191 1·996 ·0.000 ,6.56 . 13,800 
0.218 . 2.Q.90 0~001 7.52' 17,220 
0.279 3·742 0.002 9.65 25,880 
0.306 4.366 0.002 10.58 30}~90 
0.416 7·316 0.005 1Q..46 50,590 
0.465 8·775 0.096 16.18 60,680 

. 0.499 9.914 0.009 17.45 68,560 
0.305 4.314 0.002 10.55 29 .. 830 ' 
0.076 . 0.464 . 0.000 2.61 ' 3,209 
0.123 1.004 . 0.000 4.23 6,943 . 
0.155 1.444 0.000 5.32 . 9,986 
0.u6 0.8990 . 0.000 3·98 .6,220 
0.151 1.·385 0.000 .. 5.19 9,578 

·0'.258 3'.299 0.001 8.90 22,810 
0~365 5·866· 0.003 12.611- 40,570 

31 

C 

3.4i 
3·51-
3.60 
3.67 
3·70 
3.80 
3.86 
3.83 
3·76 
3.42 
3.48 
3.60 
3.66 
3.83 
3.89 
3·92 
3.63 • 
3.16 
3.34 
3·39 
3.26 
3.38 
3.58 
3.76 
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H - TOTAL HEAD ON SPILLWAY CREST IN FEET

(a) WHEELER DAM

3.2

3.0
IrES RAISED ABOvE WArER SURFACEI I -L _ i I,

0 4 8 - 12 16 20 24 28

H-TOTAL HEAD 014 SPILLWAY CREST IN FEET

(b) APALACHIA DAM
TAINTER GATE SPILLWAY DISCHARGE COEFFICIENTS

.. 
l~· 

~ .... 
;;. 

t. g , 

.~ . 

: • .1' 

-.. 
UJ 

~ 

4.1 

3.9 

3.1 

~ 3.5 
w 
U) 

< a:: 
a: 
o 3.3 
LI... 

I- " 
c.. 
w 
U x 
~ 3.1 

+ e 4.4 
. I 

..,1 .... 
:::c 
~ 

....J 

7: 4.2 
o 
::z 

u 

~ 4.0 
ex: 
< 
:I: 
U 
tJ) 

. LI... 3.8 
o 
I-
:z 
w 
u 
E·3.6 
~ 

o 
u 

3.4 

3.2 

3.0 

O· 

o 

\\ 32 

t. !\ / 
:~i 

I. 

K I 

/ 
1-10.00 FT GAT~ OP~NING l <: I I 

O.98~~ 0 
t 

~ rY ~ I 
I 

\l\~ 
I~ 

?J.Go' I ~ : 
I 

1.99' 

~ ~ 
.. 

~ -a'" V ... 
I V- . I , 
I GATt:S RAISt:D ABOVt: WATeR SlJRFAC£ 
I 

~ /. 17.5'11 ~ 
<or, 

) r-£1S41.~ 

/ . .~ 
.;.~. 
.' . 

4 8 12 16 " 20 24 28 

H TOTAL HEAD ON SPILLWAY CREST IN FEET 

<.a) WHEELER DAM 
l ~ I I I I 
I 1.53 FT GAf! OP£NINu 

a [ 
~ 

I '-...,.,.. ..... 0 

I I G 

I I 0 \.---16JO'GAT£ 
I I 11\ OPENING 

I I 
, 

1\ 1\ I I I 

I I ., 
I 

I I ~ 
I I \ I I I \ I "t/ 
I I \! j\ I 

1\ I \ lv ~ I "I " ! [ 

i I. t M I~ 1\ I >(AC!> 6 J· fB' 

I 1 /' o ....... ~ 

/. I I \ \ 
. , 

" "' ~ 
·1.1.04' . 

f-9.'~' rv-
I I I 1 " ~ C> 

I I I ~ ~ lL. 4.8~· 
M 

I 
J 

I I -;/" " ~ v 1'--6.45' I i 
I I I I V· ...... 
I I I ~ J I I 1 /' I I 

~~ I } / 
I :~ I V , 
)( I ",,£112$1.0 
u 

'-CAT;S RAISeD ABOVt: WATCR SURFACE ~L.U~~"~" 
• I I ~ ~ 

... :. - I •• ' .... ~ 

4 8 12 16 20 24 28 

H-TOTAL HEAD ON SPILLWAY CREST IN FEET 

"(b) APALACHIA DAM 
TAINTER GATE SPILLWAY DISCHARGE COEFFICIENTS 



i, 10 X 10 TO'THE INCH . " •-5
. KCU F ESg[R CO. MADE lI U.S.A.

.111!\
i i,

. . ... .' . .' . .

I

I Ii-
L I Il I

Ali:

r• JJLWJIJ4L 4 P

ghAhQtI

170 FW

HE

i i i-

7ýFG-
Ion

V A(E AD,

-J.i J J. -L LI.lJ.LL I

M~I:q~I I I I l;ll;i" I T " I

CJ
(.A)

, 
:'1 • : 

i " 

J~ 

- H-

1\ 

'.,'. -'\-

--

! 

-
-

I 

f--

I 
I 

r- 1--=rF. I-- --

I I 

w 
w 



" . . . . . ' * ',.I,, " o - :

WE•• IOXIO'rOTHEINCH - 359.5,
KEUFrEL A M5SER CO. PADI IN U.S.I.

&

1 I I I I I . . . . . . . . . . . . . - . . . . . . . . . .IA 9

I

11Thvi.,
La

.I.-

-LV L.4

c-a

-----------.

,, V+tl- "lJ-F-•

III
,--4-

-I I I I IT

- .... ... ....... I I I 1 '. . . '. ' '. I

',' , 

-
I I 

I 
I 

I I 
I 

I 

1. 
I 
I '~H-t-+-H-t-l 
I II 

I 

10 X 10 TO THe: INCH 
K~UF'rEL a E.&5ER C:O. 

. '\ -. 
- _ ",L 

I , of' 

I I 

-

. 
,. 

'359.5, 
, ~ . 

..aD' 1M u ••• a~ 

_. 

~ ~ ...... -'I.. -
- I .. ' , . .. I 

, 
~ 

- ( 
'" i p~ 

I 
. 1;;:: -

,,:' ""I .. ' • 

f 

"- -
,.f 

- I ~II' 
I ! 

_. -
. , 

~ I ; , 
.. -

-
" 

j 

I I I !. I I I ~= , I I I ~ I I 

I 

L , , 

I 

- '1 "-'-
I , 

TIi 
r I 

I ,- I I I 

I 

,!'- ~-!:. _t • 
I I 

, 
:13 

HH++~+++~-H~+~~++HH~~~i~~ 
I-+-H-IH-l--I-+-H-'+I-H-+-+-t++t--H-t-+-H--fl L ,. 0 - lL .... ;1' -~ ILII..~ t-~T. ....: _'l'-Ml')I-4-IJ_ :'I-'t---H-H-H-I-HH-I-H-+-I-++-++++++++-+++-+-H-H-H-I-HH 

~=t-+~;t·~t'"rt-+-I;~HH+-ttt=t,:t-t:;trt-t:tt+=l~--tJ.I--fM-·I-'-f'-~r~" ;WF ~i ~, ,~~ r - • '-t'-P'H-t-H-H-t-t-t-H-++HH+-t--H-+++--H+t-H-t-I-HH-l-+-+-iH++++-I 

- - -:-1--I-J-I-_; ,fl' r N:T~+ -~p. I~i -s ~ il~ ~t ~,~ p:' S5r!Au ((;1:--' f',~ -'-il-<lll1:~~ 'il:'''++(-H-tU_'l-llI1-~~~r:t-1.;+;J+~,-++-lt~+j-i-t~ttr:t-t4'~r:t--tt1 
~1+-+;-rr+-+-IHrr+-+;-rr~l-IHrrl+-+;-~+;-H-~4~~++4-~+4'4-~~-I-~~-I-~~-+-~~-I-H--t-l~r+-t-l~++-t-l-+-++-t-l~+4~~+4-t-1-+-++4-~~ 



35

I-.

"3.2

MIN

Z5 3.60

4.5

,--

43.

U)

r- 3.2

+
r 3.0

-4.5
-J

L.J

u 4 .'

" 03.9

I--

3~.7

* iJ

0
03*5

8 12 16 20 24 28 3:
H-TOTAL HEAD ON SPILLWAY CREST IN FEET

(a) WATTS BAR DAM

8 12 16 20 24 28 32
H-TOTAL HEAD ON SPILLWAY CREST IN FEET

(b) HALES BAR DAM

TAINTER GATE SPILLWAY DISCHARGE COEFFICIENTS

. 
.\-

...-.. 
w .... 
<: 
C> 

4.2 

4.0 

8 3.8 
en 

<: 
a:: 
a:: 3.6 
o 
u.. 
r-
a.. 
t: 3.4 
x 
w 

I 
<'lIN 

o 
-1 
U 

3.0 o 

II 5 o 4. 

=== 
u 4.3 

I.L. 
o 3,9 
r-
::z: 
w 
u 3.1 
I..L. 
u.. 
W 
o 
u 3.5 

35 

. '. '.B~~ ~ " \ 
t i\ 1\ \ 
1\ \ I 

I '... ...--' 
;.---~ ~-" 

A 
..... -- , I \ 2.7J' I ""&-, 

)<"'"'" r'" 
......... 
~ ... .\ I I'" '+ c1 "< I::'-~ I <r< 

~ C-n '<~ I 

I 
5.JJ1' 

I : ~~f~Gt. I , Il~ 
I ~~1f:IlS I 
I 

.'1 
....-: solie; o ,. 

''::;f:S 
~,.ISI> 

GPO 

4 8 12 16 20 24 28 32 36 
H-TOTAL HEAD ON SPILLWAY CREST IN FEET 

(a) WATTS BAR DAM' 

1 pf~ct 
.Q SU 

'IIAf£ 

9, op".V 

~ ~ 
p~\5t 

2.50' .!. ~~~7 
\ ~ .~ .~ 

~ ~ 
..... ~ ..D..,s..U' CA To OPENINC 

4.JS' ~ 

6.31' 
l)... V 10.06' ...,.,. 

W 
x v 
/ 

/ 

4 8 12 16. 20 24 28 32 36 
H-TOTAL HEAD ON SPILLWAY CREST IN FEET 

(b) HALES BAR DAM 

TAINTER GATE SPILLWAY DISCHARGE COEfFICIENTS 



, . . . . . . . . .,.~* . OX1OTOTHF-INCH 359-5*W *IXC~~KUFFEL & E5SSRRCO. "Acgil IIU.S.A.

* ..'.-. .L~

I I I I I I I I I I I I I I I I I I I I I I I I IILL

Ff+H-L,+
-i I I I I I 1 1 1 I 1 I 1I 1I 1 1 1

•IIEIEIq

"rI ti et, ý-l k I i , Nw -

Thd
I I I

I I I

I z
M

I

•,wF-

p .

-- -- I--t'--I--l--b-1--1--t'--I--4--1-"

-I-TTPI-H41ThI-T -•rm Tim m -m., cý-i

E I -j L IN

-I

III

I

E --- j,7

I
I I I k441

I I I I I 'IN I I I I I I I I I I I I-A.- EIII.

·~:. '.: . , ; :. .: .. ,: .,. 
.' i ',' ,,' 

() 

If 

t": 

1- --ht-r-r-II-t-T-t-t-1-t-I-r.-I--t-+"-H+H+I-++-I++-++I+-t;:;;t;.~~::~tt_+~t:,t.tt,~t:,1--ti-i-~+:: .. t1~~~t1i-t:,~ti-i-~~lI1--:-tf":.~I1-1-i-t:,~1-+i-t:=I'If"- . ~ _. _ 
_ .. t---t-t~~::_f,I'1·~l-tl-":I-:::::I:";l:H- - - -+- . -H-I-I+++-H-I--I+++-~P=--·f-<.rr.:-~-I-+-l-HI"+++-H-t-f.o~''''I-'' +-++i-t-t+-H'-+-Il-t-t- '- ~ ~t!:·~· =::: 

_. • 1--' - - _ .. -f-+-+-+-H--H-I-I--b~+H-ft-l-+-HI-If+-t+H .. -t-lHlI.j-+-t-H-+lrt-+ , .... 

I-=_J+-~+'i.'-+:I--+-+I-t--+-· -i_.tlr=r;-t-~).':+·+--·-k-;i ;'+~-1-:.,j_b.~. 1--I;::H-++--t--jI--!-l--t--+++i4=llj~I~J;¥t~"?-+"'-t-' '-+-1---1-I-·-t---t.~d·-+-+_+ . ..J{;L H-+-++-+-HH-+++-I-+I-HI-t-t+'H-+.-H, __ ..t._.~'. - .:::-. =~=. -: ~ .~ 
I-t-+-l-++-Ht.t-l-t.::>':-:'i-· - -t-I:J...l}.p' t-J'o<H'-,J-t-+-H--+-+-+-++-I-t-l-t-"W'+-t+-t-HH-H-)Q . ...1 - I~' 

~. 
1-

~ -l 

_. f' 

l) 

- -ll-
--Er 
-..J~ 
Ul:J 

(). 
'V 

-, -I--I-t-{-I-r-t-l-t-f-t-t-H ., _l 

1111 

-
1 

, 
1-t-t~t++~{+IH-t-t-+++-H~rHH~~-~~'t~~'~"~-4H_~+~++~+'~+~~+~rHHHHH~~~+4+-'+++tttt-~tt~~~-~~1+tt~HHrl~~r;rr~~;~t~~f~i-~t;-t~-T~'lr~~~t--T~II 
-1Y.~-t~~+~-I+~~~+I-t-H.r.V~t~·~-~·~~~~H-~~rl-rrrl-~rrHHI-HHHHHHHrlrlHHH'~+-r~rrrr*I-+-r~rrrrH 

~r~~Hr1-++;~1r~'rtfi~'f-+~N~~+4"~~H-'~~~-I-++~-r++~-t-+++t-rr+~-t-rr~-Irrr+-t-I~rr+-t-lrrr+-t~rr+-t~r++-t~ -:-.. 

1'\ 
l' 
J 

. -1111-
rt~~+1~H-,~~rr~d-IHr'f~~H 

'~+-H--f-t-+-t-rlll:fli -I- -hH--t7"Ir+~-+-H-t-lH-~--1ClH-+-I'-++-l"-H-I-II::::-:l:;rj.-1'9I·":I!:)....I-+--I-\--+-I-I-+-I-+-+-+-+-l--H +~-t-H-+t-r++-Hr'H-t-:H-~+H 
IJ_ 

!" 
.. 

I 
b. 
I 

-0: 

v - I-HH-l-l""..,-.. __ J!':;'T_-t-t-+-i-
H--H+-IH-~I--H+~++.,.,t-t-I-+++-H. -)~~ - ) - .. -l-J--H...). -IH-t--.I;.o1'9-++ 

1-(> _._- k 
l-i-H-+-t:±:':T-H-t-I-t-1-t-++4-t-H-t-H-+++~+p;-r::~ ..:..:= 

·Ie 

I~ 



31.97' ,
22.5'R

23,x 32' Tai7i fer ga te
El 1264.5-=
El 1256.5--:ý

270 .68 /150

6. 9.

Crest El/ 25ZO -
%,. , .

I I I I I m
Q

Crest

El 1254.oAxE 1/245. 0

2 EI 1225.0
,I

47-
/0oo0

APALACHIA. PROJECT
(J3

..' '. ..• .. ;':.. ,::::.?::..;:~w~"?""7"·'·;·~T·"~p'f;,rn~::i;'t::C~. ·<·.,~.',i"'·' ""'>" : • ·e,·,'" .•• ,'. :,' ~ ;"7\: ..•.. '.' ....•.. ; 
.. ;. . . : •• ' •.• :;" :- ,' ....• :.. I' . ',' • . . _:. '. '. " '. . '.' .. ,·r.' '. -" • 

. " . .,' .. '.. . i.·J • '.. •• ' ~. ",::-' " •••• '" 

.. . . .~ -'.: :;. . :.:':' .".. .. - '.' . '. '! . ',',' ; .. ' . . .' . . • 

•• ,I. ". • _ ~ '.' . : "<' .. :,,' '.. _ . ' .. '. '. . . 
. . . '. 

. '.'. '. . .." . .... ~. . . . ~. '- ... : 

" .. ' .. . " '. . ~. , . . .',. 
,' .. ,. . . . . 

. " . . .. 
. . ,',.. . :;:-. . .... ',- "::: . ,'.-: . '>:, ,-.; : ... ~ .:. ~ .: " .. ~ ~'.: .;", : "~. <: ;..... . ',; . '.: .' _ ': ", '. ~ , ',' . -', . -- 3~ I 97" . ~ '. ." ": .. ' '.,. '.: .,' ".:, .:. . .... 

I. ". ..:: ...... : :: .' " .. ":'.: . 

' .. '" .. ' 

:. ..' . .-.-. 
. ....... : . 

. ..' '. 

',' .::". . .' . 22~ S'R .. -.. " ,', ,,', .. ,", 

'. '-: ' 

. . . .... , 

:', .. -. .:-. " 

, , .. ,. ','. '. . .... ,> .. ". 

. 'c3',x 32' Tainlergate .'. ' .. ';690"'-'>;:'" '.' . 
EI /264.5" . ..... . . . ~~. -.. _,.. ...... '-:::.;.: .. :.: .... :., ... ~ ... . 

~~.. , . 

. ' .. ' EI/256.5 Crest £1125l0··:·;···: .. ·· 
. .' 

> ' , . . '. .'. • -. . • 

". . - X3 '. X2X' . ~EI /254./:< 
, y= 27,000 +68 +75 .. EI/245.0-

. . y= X3 .. · ..... : . ". .... '" ".' . "ere sf ..' 113' . ,: 
.... :. -'. ",.' ' .. ' .~-' EI 1225.0··,;"···.··. . . . . . 

'.; .. ,..' , ..•. ". I .. : '-.: . 

" ,', " .. ~, '.... 'r ',:, • , • • '.' , , .... .- ... ' , • ' 

" : .. '.. • '. ~ ... '. I , ' 

.. '. . .- . 
~ '. . . :. :." " .' : ~. J . .' . 

, .... 

, ". . .' -
, ,',' .,: .' .' 

. . . 
, . .' . . . . " ~ ." " 

, ' 
.' . , 

. . . . .. 
.. ~. . ' . . ~' .' " 

-, " 

'/'0 '0': ., ' ... ' .. :: .. ".' . .' . .' 

, . . . 

. '.' "\'. . .. ' ". . w . 

. APALACHIA' PROJECT: .., ...... ~ 
'. . . ' . . .. 



38

0

BASE

36. t crest

35'x 35'radical gates

E1t349.41

, X- ,=0.592t
x-.x.333 (. 5. 2.

1350.0

X 3*
262.5

* C•'°• e¸

i

,t -/2.01

0

p " 4.

S
a

p - V

I .

I.s

BOONE PROJECT

. " 
, "--

. ;1 

, 

.35'x .35' radical gates 

£11349.41-+----:..;."". 

. Y:O.592 + 
X:'S.333 + (X-5..333)2 

5 I.J.J 

PoT. £11282.88 .. 
./1' 

. 
, ~ . ". 

I 

BOONE. PROJECT 

38 

12.0' . 

. I 
.,-: .. 

• • OJ'; . .' 
1 J ~~ 

. .:~ 
A" " 



.j*~*~

,.r•; "
S ./

, .49.25'
• €

Y- 0.5921 X-5.333.

FORT PATRICK HENRY PROJECT
(,O

-. . . 
. . . . . '.' . '. 

. . ' 

. ; . ,'. . . 
'. . .. ', 

. .... '. . . 
, 7···· 

'. '. .'. . <;' .... '. .,' .. 
. , 

. .', ... . .1 ;' 
. : .. '. . .~ 

. .... :'::'.: :',:- '~':"." ..... . . " \ 4'92.:5/ . 
. .. ,'... .', ,.' . '. / " . , .. 
..... . . ...--~.-~ 

'.' ' .. 

. , 
,'. • '. 'i- .' 

• .J":.. 

, . .". . 

.. ' '. .', . 

'. ' • r • 

... , . 
. :' .. ' . . 

. c 

36.0'R·. '. ----- ... ' "~ . '. '- -

.': .. :.":. : ... ",.:':>,'. :,. ' .... '" .3-?'x3S'Talnter gafj....."..,-. ~ . 80' ". ,:" 
-t*----fcIt-"-' ..'. 

"-":<,, .. ' ': ' .. Ei /24/.0 ~ 
, 

'. ,.: .,.. " .. --.' .. : ." .. : ~ .. ' . ",:' " . . , " .. " ..... "'. 

/0.5' '. x3 '., 

. ·Y= 262.5 ':.: > ..... :"::' .. <- -,~,,~ .. :.: .. ','. .. EI1227.4/Crest EI/228.0 
---.-\~,-. --~------~~~,~---------

...... · ... ' Y= 0.59;+ x-.5. 333 +(k5.333)_2 -6 I_--r-C- £1 (223. 6 ". 
". > . . .5 .. , .... '. · .... /33 y= 34j;; I ~ E/ /217. 0 , 

2 '.... '. 
.. . ...:.. . .. ,. . '.' ~ . '; . .. .' ' . 

...•.. . '. ' .......•. ' •.•.. '.<:: .' : ".' . . 11.~.Ol.~· :~".' ....••.... :.: .':.:. 
· .,., .... ',. . 1::-4 

'. ,' .. ' 

.' .' 
, .. , ...' . . 

" .' .'. . 1------' 
. ". , . 

, ' .. ,' "'." .. ' .... , ..... " ... , ~.' " ".;'," .~ ':'.::~ ... :' :"<':' !'~ -:::: .: '.- :. ,;' •• :.:"~"," • ,.' • 

",', • • ' • . ' ••••.• ' •. '. ': ' •• ', • '. ., ••• ".:: ". 'J', ;:.', • 

. '. . 

. '.... . " -. .,.,.' '''', .'. . '.. . ,;.,: '. ' .. , . .'." ~ '.' ,".~. . ;'.' ,:., ,.' .'.. '. . .." 
. . ." !' ...... ~ :, -:; ,- . '. ,i ". ' .. . . ~ " '~" ,". . 

'. .. ." .... '. .. . . · ' ..... .' . " .... :. 

, .........•• '. ···.··.:·FORTPATRICKHENRy: PROJECT 
. . .,., ,..' . . . . ... . 

, ... :, . , 
" . ~. . .. . ..' 

, .' ','., ' .. ' ." .;': 

.. , .. '. 

, .. ,' 
, :. 

. . , ,~ . 

. ,'. 

· , ' 
, .. ' .. , , . . 

. . ~ .' ~,: ,. 

, .' ' .. 
. " . ," " .', . 

,'. .' 
. ;" ~, 

. ' .. '."', . '.,. ." ", ,,' , .... ., ! .' " '.' " 

.. '. .". ,,' 

.. " . 

." . w· . 
\0 



a'

26.28"HR

El 631.5
E/ 615. 39

El/613. 91/--x

Transition curve

'x40' Thinter gate

crest
SCresf f/ 6/6.0L- 5 / E1/83.7

PC El 600. 0
Y-. 0495X ."8_

Y- 0. 01/44X 3
5.40'
.,9.45'

HALES BAR PROJECT

0

:' - .~ I I, 

, , . ' . 
~ ; . 

.,. ... t 

26. 28'R 
£1631.5 19'x40'Tainfer gafe 

EI 6/5.39 ------- ( crest 

EI 6/3.9/ . ~~t----=-=:;~J-L~C~r~es~f.---!:t~/~6~/ 6~. O~ 

Transition curve----... ---... ~-EI6/3.7 . 

PC £1 600.0 _____ 10&- V= O. Ol44X3 

Y=.0495X'.8----- 5.40' 
9.45' . 

HALES BAR PROJECT ... 



|

!

7.-
,J

ID

-3.0'

Y= 0.01538X~
. . .. ,-*..... ...":"" "OR I N A T "C RE 5 2'

EL. -1460.53

0.615

'": •~i•. :-, •... i F .> .:i Lso.3

3.06'
C..06' EL •0.5CREST EL 1503.5

HIW.SSEE PROJECT

fH

, . 

... '" 

........ ,.; -. 
.... ~. 

I:. 
.!,.' 

. : ... 
~ . 

" 

...... ; .. 

.~ ~ I 

" 

-i 

'.,v-_~ 

~ , 

. ';~'.: 

.... 

~ . . ~ :': . 

.. . ' 

.. ' ~ 

. ... : ..... 
-, 

-, 

··.'i. 

'. 

;~ • '-:L . . ;: .... :~.:.:. . ~ .... 

-- ' 

, . 

:'" ;. "'_:' ;; ,," ...... ~, .. .- •• ,'. -", " •• ~ •• ~-:. oJ' 

• ~. ~ ~ '., .', '~"l .. .. ": ~ } I' ., , 
'N'.1. .... 

. ~ .. ......... 
, :: . '~ ... '~ '. ~ '.: . 

" .. ::: :-: ...... " ..•. 

·:".r. T' ". '.,.:.:-:, 

. ' .... 

< . .' 
" '; 

---.~ .-":.:.~' .... 

":i . 

.. .1.:" -: .: . . ~ . ..;.. , . i ';-.; .. :.- .:'.'1.- ' '.' 

. , ,,: . ~. .:.:'" 

.. ' 38.58' 

.' .. 

3.0'--· 

EL 1511.0 
4.06' 

CREST EL 1503.5 

. ,!. ~ • 

.,' \., .. 

\~. ' .. :., i) ,-- : 
" ':" '. ~ .. 

'.:",", 

y= 0.01 538X
z ., . 

."jqHt~_~!'!.~T~ CRE$T-
• _._. _ ... __ . _." ..... ':' ..... 10 _ !. 

~~ .~ 

-.-

..... 

,/ 52.85' " 12.0' . ..... 
'~ . 

" -

: HIWASSEE PROJECT 

".", 



*2

7.48"

9O'Thinter gate
~ f! 7/3.0
709.0
704.0

X-8.380
/0

1277 2

WATTS AR PROJECT,

~ ~ ". " .•.• ~ . • '. ..' ':' . _:. ; " . ", . , .' ~ ,~. . . ',: : , , : .:: ~. ': :', J' " ::: . 

. . ',.. , ..:. i.' ,..' . " " .-

_'. ", 
•. '. . . .:.... . •.•.... ~. ' .... ;.: .•.• ;:.. .. '.· •. r. • ...• " .. ". '. 

.' ... ......• .:: .. ';,; ' .. ':, 
.' , . 

~ . 

. ... ,', 

. ': .,.:) ...... <.:< ':, .... .:-.... : .. ' ". : .. .' .. ,,' .... ' .. ,. . . .' '. .:.... :. . ..' 

. ..' 
.. ' . ,:. ,"" .'. ':'.' " . 

. ' . .," ... ' .' ~.'''' . ,. ..... :--............... .'. , .' . :" '.,,';'-.. :""'::" ' .. ::," . . _ ... , ... " .. ',.' . .'. ." 
.... '. 

" 

•• "" , •• " ' •• • • 0' . ," " •• ' .;, .0' • '. • 

.,- " . . 

• J .' • 

• } 

~ ,lI 

" 
. ~ .J - : 

, 
.". ,'" 

I 0 

; . : . 

. . " 

o' 
' 

, 0, 7.48 L .' ' .. '. 

-v+~----=
--

. . 

'0 

~ Crest ' 

r· 32'X4()'Tainfergafe 

~ __ -'---.~ .~, ~.. Crest EI7/3.D .. 

. . goo,/? .. Ii r--EI 709.0 ' . 
~. 

- . 

' .. -P P ." teE/ 704.0 

2 . '3043' : 

. ," .. /'/2_'0' '.' .. 0 

. ... . . ... .. y=o.o45 f X-8.380f 
(X-8.38022 . 

• 

.,0
·,0

 
/0 127 0 " 

"..--_~-
---1 . . 

. 
• 0 

~ 0 ~ , 

WA'TTS'sAR PROJECT···. 
. ' 

. 

, . 



, d,
.° '~

.1 -

£154745. T8inr1er gdfte
Cres E/ 541.3

E& 5'39. 49. 538.8
5373

5'R

496.49

WHEELER PROJECT

. I·' : • 
,........ .. I 

~ <. '" I • 110' • . . ( ~ , ' . . , . 
.. c • ;. 

15' x40' 
17.5'R £1547.45 Tainfergafe 

. 21. 52 1 ~~,-Cresf E154/.3 
£/539.49 ~-~ t:=EI538.8 
£1 524.3") ,/,42' £1537.3 

6.5'R 
3.73' 

.E/496.49 

. /5. 03' 

WHEELER PROJECT 



. ... _.. _ ,' . ..
4~ , {1

PLAN

SECTION - A-A

Scales
I Model 0 1.2 3 4 5 6 7 8 9 10 Feet E/ev.9tions refer to, he profo.ypo.

DPmeýnioan refer to Mhe model.

TENNESSEE VALLEY AUTHORITY.

DIVISION OF WATER CONTROL PLANNING
HYDRAULIC DATA BRANCH

FORT PATRICK HENRY PROJECTPrototype 0 20 40 60 80 100 feet

HYDRAULIC MODEL STUDIES

1:15 SCALE MODEL LAYOUT- 'I

r 
A 

•• 1 
- -.. ::-, p'. " , ... - ...... -:--.= .. ~~~~~. ~.~~-.-. ~ . -~= .. ~ .. :~=: .. -.-.--~- .-._-_ ..... _------_.-

-. . .. --- .... _--_ ..... -----.- .. ----, .':':-, --.--.. -.=::=-=-~:..:-~~:::-~-:: .. -~.~-::--:.:.-.. ~ 

5$ sheers sluminum r;orru9",ted 
roof'ing with spG'c<lrs,s 0.04' 

..-Sh8rp - edged weir 

r;mbe" /}Qf'r/~--....... 

Perforated met81---. 

Scales 
,. I Model 0 Z 3 -4 ~ 6 8 9 10 feet 

I F3 F F?:4 f+""d 

Prototype o 20 4() 60 80 100 feet 
A F3 bE b?I F-3 P'"+I 

,l 

. -'-: -:-----.-. -., -:--_ .. _.,. - _. - - . 

/9 sheets sJumlnum corrugated 
rool'in9 wifh $pac~r$' 0.06' 

I .. 

Tlmbe,. supports 

~~-!--t-----t---t-, -t------;C.~n=:~~=l:::9 
I j 

PLAN 

.-1 
SECTION' A-A 

NOTE: 

EIt!'V8tiOns r~f'er to the- prot'''ype. 
(J,'m .. 'nsions- re-rlPr to fhe m(}dfll. 

l 

, . 
,t~ ~---++ t 

A 

. 
I:) 
.1 

~ 

O"S-r 

Crest 

n 

i 

~ . - :~" 
'··_~i •. ;. 

£1.1228 ~. 
~ 
N' 
N ~ ~. 

I 

TENNESSEE VALLEY AUTHORITY. 
D.l'1ISION OF WA1'(R CONTROL PlANNING 

HYDRAULIC DATA BRANC'H 

FORT PATRICK HENRY PROJECT 
HYDRAULIC MODEL STUDIES 

1:15 SCALE MODEL LAYOUT· 

, 
i 

L 

.',. 

I . 
i 



ICDQ00002008002Ac lAttachment 5 1

WHEELER DAM

October 1999

ICDQ000020080021 I IAttachment 5 I 

WHEELER DAM 

October 1999 



August 2000 Wheeler ii

RESERVOIR OPERATION OVERVIEW

Wheeler is a multipurpose main river project, one of 9 such projects
located on the Tennessee River which provides a navigable waterway from

the mouth of the river at Paducah, Kentucky, to the source of the river
at Knoxville, Tennessee, some 652 river miles. Construction started in
1933, the dam was closed in 1936, and the original lock went into
operation at that time. The four original hydro units went into
commercial operation between 1936 and 1941. Four additional units were
placed into commercial operation between 1948 and 1950. The last three
units were placed into commercial operation in 1962 and 1963. A larger,
modern lock was placed into operation in 1963.

In addition to serving as a vital navigation link on the Tennessee
River, Wheeler provides limited flood reduction benefits for downstream
locations, and also contributes hydroelectric generation. Under normal
conditions, the annual pool elevation only varies approximately 6 feet
at Wheeler Dam, due to original design considerations. Elevations along
upper reaches of the reservoir vary considerably more, due to backwater
effects based on upstream releases into Wheeler.Reservoir. Wheeler
Reservoir is fed by releases from TVA's Guntersville Dam located
immediately upstream on the Tennessee River, and by releases from TVA's
Tims Ford dam located upstream on the Elk River, in addition to
unregulated inflows from the 4,611 square mile local drainage area.
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FIGURE 1 - Dam Construction, 1935

J6_

FIGURE 2 - Main and Auxiliary Locks, 1963
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WHEELER DAM

SUMMARY OF PRINCIPAL FEATURES

NOTE:
Elevations are based on the U.S.C. & G.S. 1929 General Adjustment.

LOCATION

On Tennessee River at river mile 274.9; in Lauderdale and Lawrence
Counties, Alabama; 74.1 miles downstream from Guntersville Dam; 15.5
miles upstream from Wilson Dam; 29.5 miles below Decatur, Alabama; 95
miles north of Birmingham, Alabama; 18.5 miles from Southern Railway at
Sheffield, Alabama; 8.5 miles from Southern Railway at Town Creek,
Alabama.

CHRONOLOGY

Initial appropriation by Congress (except lock) ........ June 16, 1933
Authorized by TVA Board of Directors .............. September 21, 1933
Work.started:

On lock ..................
On dam ...................

Reservoir filling began .......
Unit 1 in commercial operation
Lock opened to traffic ........

Unit 2 in commercial operation

Units 3 and 4 authorized ......
Unit 3 in commercial operation
Unit 4 in commercial operation
Units 5 and 6 authorized ......
Units 7 and 8 authorized ......
Unit 5 in commercial operation
Unit 6 in commercial operation
Unit 7 in commercial operation
Unit 8 in commercial operation
Units 9-11 authorized .........

....................... January

.................. November 21,

.................... October 3,

................... November 9,

................... December 1,

..................... April 14,

...................... July 31,

................... January 12,

..................... March 13,

................... January 15,

.................... August 12,

................... October 30,

.................. February 23,

.................. December 31,

...................... March 4,

................. September 24,

.................. December 17,

.................. February 25,

.................... October 3,

....................... June 2 ,
rized .............. August 10,
ed operation ........ April 18,
.................. December 21,
....................... May 13,
....................... June 5,
.................. December 18,
Maximum Flood (PMF) September
(Units 9-11) ............. July

1933
1933
1936
1936
1936
1937
1939
1941
1941
1942
1947
1948
1949
1949
1950
1959
1959
1960
1960
1961
1961
1962
1962
1963
1963
1963
1982
2000

Main lock construction authorized

Units 9-11 construction started ..
Main lock construction started ...

Existing lock failed .............
Existing lock reconstruction autho
Reconstructed auxiliary lock resun

Unit 9 in commercial operation ...
Main lock opened to traffic ......
Unit 10 in commercial operation
Unit 11 in commercial operation
Safety Modifications for Probable
Generator & Turbine Modernization
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WHEELER DAM 

SUMMARY OF PRINCIPAL FEATURES 

NOTE: 
Elevations are based on the U.S.C. & G.S. 1929 General Adjustment. 

LOCATION 

On Tennessee River at river mile 274.9; in Lauderdale and Lawrence 
Counties, Alabama; 74.1 miles downstream from Guntersville Dam; 15.5 
miles upstream from Wilson Dam; 29.5 miles below Decatur, Alabama; 95 
miles north of Birmingham, Alabama; 18.5 miles from Southern Railway at 
Sheffield, Alabama; 8.5 miles from Southern Railway at Town Creek, 
Alabama. 

CHRONOLOGY 

Initial appropriation by Congress (except lock) ........ June 16, 1933 
Authorized by TVA Board of Directors .............. September 21, 1933 
Work started: 

On lock ............................................ January 1933 
On dam ........................................ November 21, 1933 

Reservoir filling began .............................. October 3, 1936 
Unit 1 in commercial operation ...................... November 9, 1936 
Lock opened to traffic .............................. December 1, 1936 
Unit 2 in commercial operation ........................ April 14, 1937 
Units 3 and 4 authorized ............................... July 31, 1939 
Unit 3 in commercial operation ...................... January 12, 1941 
Unit 4 in commercial operation ........................ March 13, 1941 
Units 5 and 6 authorized ............................ January 15, 1942 
Units 7 and 8 authorized ............................. August 12, 1947 
Unit 5 in commercial operation ...................... October 30, 1948 
Unit 6 in commercial operation ..................... February 23, 1949 
Unit 7 in commercial operation ..................... December 31, 1949 
Unit 8 in commercial operation ......................... March 4, 1950 
Units 9-11 authorized ............................. September 24, 1959 
Main lock construction authorized .................. December 17, 1959 
Units 9-11 construction started .................... February 25, 1960 
Main lock construction started ....................... October 3, 1960 
Existing lock failed .................................... June 2, 1961 
Existing lock reconstruction authorized .............. August 10, 1961 
Reconstructed auxiliary lock resumed operation ........ April 18, 1962 
Unit 9 in commercial operation ..................... December 21, 1962 
Main lock opened to traffic ............................. May 13, 1963 
Unit 10 in commercial operation ......................... June 5, 1963 
Unit 11 in commercial operation .................... December 18, 1963 
Safety Modifications for Probable Maximum Flood (PMF) . September 1982 
Generator & Turbine Modernization (Units 9-11) ............. July 2000 
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PROJECT COST

Initial project, including 2 units ....................... $30,378,889
Original navigation lock (by War Department) ............... 1,734,038
Addition of units 3 and 4 .................................. 3,675,281
Addition of units 5, 6, 7, and 8 .......................... 10,591,709
Addition of units 9, 10, and 11 ........................... 19,876,884
Addition of main lock ..................................... 15,632,407
Reconstruction of original lock ............................ 6,801,674
Generator and Turbine Modernization (Units 9-11) ......... $21,700,000
Safety Modification for Probable Maximum Flood ............ 330,000
Total, including switchyard ............................. $110,720,882

STREAMFLOW

Drainage area at dam:
Total .......................................... 29,590 sq. m

Uncontrolled (below Guntersville and
Tims Ford Dams) .................................... 4,611 sq. m

Gaging station discharge records:
Florence, Alabama, October 1894 to date;
drainage area ................................. 30,810 sq. m

Maximum known flood at dam site:
Natural (1897) ...................................... 443,000
Since closure (March 1973) .......................... 411,900

Average unregulated flow at dam site,
estimated (1903-1999) . .............................. 49,800

Minimum daily natural flow at dam site
(1925), approx ........................................ 3,900

iles

iles

iles

cfs
cfs

cfs

cfs

RESERVOIR

Counties affected:
State of Alabama ............... Lauderdale, Lawrence, Limestone,

Madison, Marshall, Morgan
Reservoir land at May 31, 1996:

Fee simple ......................
Total ...........................

Operating levels at dam:
Probable maximum flood elevation
500 year flood elevation ........
100 year flood elevation ........
Maximum probable flood elevation
Maximum used for design (687,000
Top of gates (area 68,000 ac.) ..
Summer pool (area 67,070 ac.) ...
Winter pool (area 45,450 ac.) ...

..................... 76,226 ac.

..................... 76,226 ac.

...................... e l .

...................... e l .

...................... e l .

...................... e l .
cf S) ................. el.
...................... e l .
...................... e l .
...................... el .

567.7
557.3
557.3
558.2
558.3
556.3
556.0
550.0
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PROJECT COST 

Initial project, including 2 units ....................... $30,378,889 
Original navigation lock (by War Department) ............... 1,734,038 
Addition of units 3 and 4 .................................. 3,675,281 
Addition of units 5, 6, 7, and 8 .......................... 10,591,709 
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Reconstruction of original lock ............................ 6,801,674 
Generator and Turbine Modernization (Units 9-11) ......... $21,700,000 
Safety Modification for Probable Maximum Flood. ..... ..... 330,000 
Total, including switchyard ............................. $110,720,882 

STREAMFLOW 

Drainage area at dam: 
Total .......................................... 29,590 sq. miles 

Uncontrolled (below Guntersville and 
Tims Ford Dams) .................................... 4,611 sq. miles 

Gaging station discharge records: 
Florence, Alabama, October 1894 to date; 
drainage area ................................. 30,810 sq. miles 

Maximum known flood at dam site: 
Natural (1897) ...................................... 443,000 cfs 
Since closure (March 1973) .......................... 411,900 cfs 

Average unregulated flow at dam site, 
estimated (1903-1999) ................................ 49,800 cfs 

Minimum daily natural flow at dam site 
(1925), approx ........................................ 3,900 cfs 

RESERVOIR 

Counties affected: 
State of Alabama Lauderdale, Lawrence, Limestone, 

Madison, Marshall, Morgan 
Reservoir land at May 31, 1996: 

Fee simple ........................................... 76,226 ac. 
Total ................................................ 76,226 ac. 

Operating levels at dam: 
Probable maximum flood elevation ..................... . el. 567.7 
500 year flood elevation ............................. . el. 557.3 
100 year flood elevation ............................. . el. 557.3 
Maximum probable flood elevation ..................... . el. 558.2 
Maximum used for design (687,000 cfs) ................ . el. 558.3 
Top of gates (area 68,000 ac.) ....................... . el. 556.3 
Summer pool (area 67,070 ac.) ........................ . el. 556.0 
Winter pool (area 45,450 ac.) ........................ . el. 550.0 
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RESERVOIR (CONT.)

Backwater, length to Guntersville Dam ..................... 74.1 miles
Shoreline, length at normal maximum pool level:

Main shore ............................................ 899 miles
Islands ............................................... 164 miles
Total ............................................... 1,063 miles

Original river area (to Guntersville Dam) .................. 17,600 ac.
Storage (flat pool assumption):

Total volume:
At top of gates (el. 556.28) ............. 1,071,000 ac.-ft*
At normal maximum pool (el.556.0) ........ 1,050,000 ac.-ft*
At normal minimum pool (el. 550.0) ......... 720,000 ac.-ft*

Controlled flood storage, January 1 to
March 15 (el. 556.28-550.0) ......................... 351,000 ac.-ft

*Includes dewatering projects.

TAILWATER

Maximum used for design (687,000 cfs) ...................... el. 510.8
Maximum known flood (March 1973) .......................... el. 510.65
Full plant operation (11 units) .......................... el. 506-508
Minimum level .............................................. el. 504.5

HEAD (Gross)

Maximum static (el. 556.28-504.5) ........................... 51.78 ft
Normal operating range ................................... 41 to 50 ft
Average operating .............................................. 46 ft

RESERVOIR ADJUSTMENTS

Clearing below el. 556 .................................... 31,460 ac.
Drainage of isolated pools ............................. 48,072 cu. yd
Preparation of sailing line .................................. 872 ac.
Highways:

State . ................................................ 4.5 miles
County ............................................... 21.4 miles
Tertiary .............................................. 4.5 miles
Total ................................................ 30.4 miles

Railroads .................................................. 5.4 miles
Bridge adjustments (highway 5,212 ft; railroad 383 ft) .... 35 bridges
Concrete box culverts ............................................. 14
Families relocated ............................................... 842
Graves .................................. 242 agreements; 176 removals
Utilities adjusted or constructed ........................... 25 miles

August 2000 Wheeler 22 

RESERVOIR (CONT.) 

Backwater, length to Guntersville Dam ..................... 74.1 miles 
Shoreline, length at normal maximum pool level: 

Main shore ............................................ 899 miles 
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Railroads .................................................. 5.4 miles 
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Concrete box culverts ............................................. 14 
Families relocated ............................................... 842 
Graves .................................. 242 agreements; 176 removals 
utilities adjusted or constructed ........................... 25 miles 
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NAVIGATION FACILITIES

NAVIGATION CHANNEL

Length of channel for 9-ft navigable depth
(to Guntersville Dam) ..... ..................... 71.7 sailing miles

Minimum flat pool level to maintain
9-ft navigable depth ..................................... el. 550.3

Length of dredged navigable channel:

Below lock ............................................ 2.0 miles
Upper end of pool ..................................... 5.6 miles

NAVIGATION LOCKS

MAIN LOCK (See Figure 15)

Location ........................
Lock chamber, clear .............
Lift (maximum), el. 504.5 to el.
Gate sills ......................
Minimum depth over sills ........
Top of upstream approach walls ..
Top of chamber walls ............
Top of lower approach walls .....
Filling and emptying system .....

.................. Right (north) bank

....................... 110 by 600 ft
556.3 ................. Approx. 52 ft
.. Upper, el. 536.0; lower, el. 491.5
............................. 13 .0 ft
........................... el . 566 .3
........................... el . 566 .3
........................... el . 518 .3
.. Multiple-port type; 416 8-in. dia.

ports in each wall
Estimated average lockage time

(checking to regaining speed) ............................... 40 min
Vertical clearance under bridge (min.) ......................... 59 ft
Foundation ................................................. Limestone
Lock gate top ................... Upper, el. 560.58; lower, el. 560.58
Lock gate height .................... Upper, 24.68 ft; lower, 69.59 ft
Provision for future ................... Space available on river side

of auxiliary lock
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NAVIGATION FACILITIES 

NAVIGATION CHANNEL 

Length of channel for 9-ft navigable depth 
(to Guntersville Dam) ........................... 71.7 sailing miles 

Minimum flat pool level to maintain 
9-ft navigable depth ..................................... el. 550.3 

Length of dredged navigable channel: 
Below lock ............................................ 2.0 miles 
Upper end of pool ..................................... 5. 6 miles 

NAVIGATION LOCKS 

MAIN LOCK (See Figure 15) 

Location .......................................... Right (north) bank 
Lock chamber, clear .................................... 110 by 600 ft 
Lift (maximum), el. 504.5 to el. 556.3 ................. Approx. 52 ft 
Gate sills ........................ Upper, el. 536.0; lower, el. 491.5 
Minimum depth over sills ..................................... 13.0 ft 
Top of upstream approach walls ............................. el. 566.3 
Top of chamber walls ....................................... el. 566.3 
Top of lower approach walls ................................ el. 518.3 
Filling and emptying system ....... Multiple-port type; 416 8-in. dia. 

ports in each wall 
Estimated average lockage time 

(checking to regaining speed) ............................... 40 min 
Vertical clearance under bridge (min.) ......................... 59 ft 
Foundation ................................................. Limestone 
Lock gate top ................... Upper, el. 560.58; lower, el. 560.58 
Lock gate height .................... Upper, 24.68 ft; lower, 69.59 ft 
Provision for future ................... Space available on river side 

of auxiliary lock 
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NAVIGATION FACILITIES (CONT.)

NAVIGATION LOCKS (CONT.)

AUXILIARY LOCK (See Figure 15)

(Portion downstream of dam reconstructed 1961-1962)

Location .............................. Right (north) side adjacent to

Lock chamber, clear .............

Lift (maximum), el. 504.5 to el.

Gate sills ......................
Minimum depth over sills ........
Top of upstream approach walls ..
Top of chamber walls ............
Top of downstream approach walls
Filling and emptying system .....

Estimated lockage time (checking
Lock gate top ...................
Lock gate height ............... I .

river side main lock
........................ 60 by 400 ft
556 . 3 ................. Approx. 52 ft
.. Upper, el. 534.3; lower, el. 491.5
...... Upper, 14.7 ft; lower, 13.0 ft
........................... el . 566 .3
........................... el . 566 .3
........................... el . 518 .3
........ Multiple-port type; 216 8in.

dia. ports in each wall
to regaining speed) .......... 40 min
.Upper, el. 558.0; lower, el. 558.10
..... Upper, 25.0 ft; lower, 67.49 ft
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NAVIGATION FACILITIES (CONT.) 

NAVIGATION LOCKS (CONT.) 

AUXILIARY LOCK (See Figure 15) 

(Portion downstream of dam reconstructed 1961-1962) 
Location .............................. Right (north) side adjacent to 

river side main lock 
Lock chamber, clear ..................................... 60 by 400 ft 
Lift (maximum), el. 504.5 to el. 556.3 ................. Approx. 52 ft 
Gate sills ........................ Upper, el. 534.3; lower, el. 491.5 
Minimum depth over sills .............. Upper, 14.7 ft; lower, 13.0 ft 
Top of upstream approach walls ............................. el. 566.3 
Top of chamber walls ....................................... el. 566.3 
Top of downstream approach walls ........................... el. 518.3 
Filling and emptying system ............. Multiple-port type; 216 8in. 

dia. ports in each wall 
Estimated lockage time (checking to regaining speed) .......... 40 min 
Lock gate top .................... Upper, el. 558.0; lower, el. 558.10 
Lock gate height ..................... Upper, 25.0 ft; lower, 67.49 ft 
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FIGURE 15 - Main and Auxiliary Locks, October 1999
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FIGURE 15 - Main and Auxiliary Locks, October 1999 
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DAM

(See Figure 16)

Material and type ................ Concrete gravity nonoverflow dam and
spillway; concrete powerhouse intake;
navigation locks

Lengths:
Nonoverflow dam ........................................ 2,176 ft
Spillway ............................................... 2,705 ft
Trashways (2) ............................................. 90 ft
Powerhouse intake ...................................... 1,031 ft
Navigation locks ......................................... 340 ft
Total .................................................. 6,342 ft

Maximum height, foundation to top of piers ...................... 72 ft
Maximum width at base:

Spillway section only ......
Including apron ............

Deck level ......................

Top of nonoverflow dam ..........
Outlet facilities:

Spillway clear opening (60 c
(See Figure 16)

Spillway crest level .......
Trashway crest level .......
Crest gates ................

Trash gates .....................

Gate hoists .....................
Spillway capacity:

HW el. 558.3 (design level)
HW el. 556.3 (top of gates)

Highway .........................
Foundation ......................

............................... 58 ft

.............................. 124 ft

...... el. 568.3 over spillway,rising
to el. 619.8 over locks

........................... e l . 560 .3

penings at 40 ft) .......... 2,400 ft

........................... e l . 541 .3

........................... e l . 550 .3

........ 60 radial gates, 40 ft wide,
15 ft high, separated by
5-ft-thick piers

............ 2 fixed-wheel lift gates,
37.5 ft wide, 6 ft high

........... Fixed hoists for each gate

...... 20

. ................ 665,000 cfs

. ................ 542,000 cfs
ft wide, on bridge over dam
....... Fort Payne limestone

August 2000 

Material and type 

Lengths: 

Wheeler 26 

DAM 

(See Figure 16) 

Concrete gravity nonoverflow dam and 
spillway; concrete powerhouse intake; 
navigation locks 

Nonoverflow dam ........................................ 2,176 ft 
Spillway ............................................... 2,705 ft 
Trashways (2) ............................................. 90 ft 
Powerhouse intake ...................................... 1,031 ft 
Navigation locks ......................................... 340 ft 
Total .................................................. 6,342 ft 

Maximum height, foundation to top of piers ..................... 72 ft 
Maximum width at base: 

Spillway section only ..................................... 58 ft 
Including apron .......................................... 124 ft 

Deck level ............................ el. 568.3 over spillway,rising 
to el. 619.8 over locks 

Top of nonoverflow dam ..................................... el. 560.3 
Outlet facilities: 

Spillway clear opening (60 openings at 40 ft) .......... 2,400 ft 
(See Figure 16) 

Spillway crest level .................................. el. 541.3 
Trashway crest level .................................. el. 550.3 
Crest gates ........................ 60 radial gates, 40 ft wide, 

15 ft high, separated by 
5-ft-thick piers 

Trash gates ................................ 2 fixed-wheel lift gates, 
37.5 ft wide, 6 ft high 

Gate hoists ............................... Fixed hoists for each gate 
Spillway capacity: 

HW el. 558.3 (design level) ......................... 665,000 cfs 
HW el. 556.3 (top of gates) ......................... 542,000 cfs 

Highway ............................... 20 ft wide, on bridge over dam 
Foundation ...................................... Fort Payne limestone 
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FIGURE 16 - Spillway Gates, February 2000
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FIGURE 16 - Spillway Gates , February 2000 
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POWER FACILITIES

INTAKES

Number ...... ................................... 11 (each with 3 bays)
Dimensions of one rack opening ............... 18 ft wide by 50 ft high
Gross area at racks ............................ 2,700 sq. ft per unit
Gates ............................. Fixed-wheel lift type, 18 ft clear

opening by 38 ft 4 in. high: 7
active, 9 inactive (without
Wheels); 18 ft clear 42 ft in.
high

Crane ..................... One 85-ton gantry with 5-ton monorail hoist

POWERHOUSE (See Figure 17)

Generating capacity, 11-unit total ........................ 457,500 kW
Type of construction .................... Outdoor; reinforced concrete

and structural steel
Principal outside dimensions

including service bay .................... 973.5 ft long by 181.5 ft
wide by 125 ft high

Service bay .......................................... 130 by 181.5 ft
Draft tubes:

Type .......................................... Elbow, 3 openings
Horizontal length (centerline of

turbine to downstream face) ................................ 85.0 ft
Vertical distance from distributor

centerline to draft tube floor ............................. 58.0 ft
Net area at outlet opening .............................. 1,320 sq. ft
Gates .................................... 3 sliding type, 18 ft clear

opening by 25.34 ft high,
20 tons each

Crane .............................................. One 20-ton gantry
Erecting crane ................. One 270-ton gantry, two 135-ton main

hooks and two 20-ton auxiliary hooks
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POWER FACILITIES 
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and structural steel 
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including service bay .................... 973.5 ft long by 181.5 ft 
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Service bay .......................................... 130 by 181.5 ft 
Draft tubes: 

Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Elbow, 3 openings 
Horizontal length (centerline of 

turbine to downstream face) ................................ 85.0 ft 
Vertical distance from distributor 

centerline to draft tube floor ............................. 58.0 ft 
Net area at outlet opening .............................. 1,320 sq. ft 
Gates .................................... 3 sliding type, 18 ft clear 

opening by 25.34 ft high, 
20 tons each 

Crane .............................................. One 20-ton gantry 
Erecting crane ................ One 270-ton gantry, two 135-ton main 

hooks and two 20-ton auxiliary hooks 
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FIGURE 17 - Powerhouse, February 2000
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FIGURE 17 - Powerhouse, February 2000 
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POWER FACILITIES (CONT.)

HYDRAULIC TURBINES

Units 1-8

Number ..................................... 8
Manufacturer ......... Baldwin-Southwark Corp.
Type ......................... fixed propeller
Rated capacity (each) ........... 45,000 hp at

48-ft net head
Rated speed ......................... 85.7 rpm
Maximum runaway speed ................ 160 rpm
Specific speed at rating ................. 144
Value of sigma at rating ................ 0.78
Diameter of runner ................... 264 in.
Diameter of guide vane circle ........ 312 in.
Diameter of lower pit ................ 364 in.
Spacing of turbines,

center to center of units ............ 76 ft
Draft tubes (see Powerhouse) ...... elbow type
Governors ............................ Woodward,
Heaviest assembly to
be lifted by crane .............. 432,000 lb

Tailwater safety factor
(at rated conditions)

Units 9-11

3
Voith Hydro Inc.

diagonal flow
59,890 hp at

45-ft net head
78.3 rpm

126.9 rpm
164.4
0.85

264 in.
312 in.
364 in.

76 ft
elbow type

cabinet actuator type

400,000 lb

3.2 ft
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POWER FACILITIES (CONT.) 

HYDRAULIC TURBINES 

Units 1-8 

Number ..................................... 8 
Manufacturer ......... Baldwin-Southwark Corp. 
Type ......................... fixed propeller 
Rated capacity (each) ........... 45,000 hp at 

48-ft net head 
Rated speed ......................... 85.7 rpm 
Maximum runaway speed ................ 160 rpm 
Specific speed at rating ................. 144 
Value of sigma at rating ................ 0.78 
Diameter of runner ................... 264 in. 
Diameter of guide vane circle ........ 312 in. 
Diameter of lower pit ................ 364 in. 
Spacing of turbines, 

center to center of units ............ 76 ft 
Draft tubes (see Powerhouse) ...... elbow type 
Governors ............................ Woodward, 
Heaviest assembly to 

be lifted by crane .............. 432,000 lb 
Tailwater safety factor 

(at rated conditions) 

Units 9-11 

3 
Voith Hydro Inc. 

diagonal flow 
59,890 hp at 

45-ft net head 
78.3 rpm 

126.9 rpm 
164.4 

0.85 
264 in. 
312 in. 
364 in. 

76 ft 
elbow type 

cabinet actuator type 

400,000 lb 

3.2 ft 



August 2000 Wheeler 31

POWER FACILITIES (CONT.)

GENERATORS (See Figure 18)

UNITS 1-8:

Number ........................................................ 8
Manufacturer ............................... General Electric Co.
Type ...................... Enclosed, water-cooled, vertical-shaft;

removable weatherproof cover furnished
by TVA

Stator windings all replaced between 1981 and 1987:
Rating ............ 39,000 kVA, 35,100 kW, 1632 A, 60 degrees

C rise, 0.9 pf, 13.8 kV, 3 ph, 60 Hz
Capacity .................... 44,850 kVA, 40,365 kW, 1876 A,

80 degrees C rise
Efficiency (tested):

At rated kVA, 1.0 pf ......................... 97.90 percent
At 75% kVA, 0.9 pf ................ Units 1-2, 97.32 percent;

units 3-8, 97.00 percent
Flywheel effect, unit 1:

Generator (calculated) ..................... 61,260,000lb-ft2
Turbine (calculated) ....................... 5,154,000lb-ft2
Generator and turbine (tested) ........... 66,797,000 lb-ft2

Thrust bearing:
Units 1-2 ............. GE, dia. 93 in., max. load 1,000 tons
Units 3-8 ....... Kingsbury, dia. 93 in. max. load 1,000 tons

Neutral reactor:
Units 1-2 ......................... 0.858 ohm, 8000 A, 1 min
Units 3-8 ......................... 0.875 ohm, 8000 A, 1 min

Exciters:
Main ......................................... 200 kW, 250 V
Pilot ......................................... 17 kW, 250 V

Weight of heaviest crane lift, rotor:
Units 1-8 . ...................................... 212.5 tons
Diameter over air housing, less trim ................ 516 in.

Diameter of stator bore ................................. 352 in.
Top of pilot exciter:

Above stator soleplates ......................... 199.37 in.
Above generator floor .............................. 227 in.

UNITS 9-11:

Number ........................................................ 3
Manufacturer ................................ American Elin Corp.
Type ...................... Enclosed, water-cooled, vertical-shaft
Unit 9 stator winding replaced in 1983
Units 10 and 11 stator windings replaced in 1993
Rating ................. 48,500 kVA, 43,650 kW, 2029 A, 80 degrees

C rise, 0.9 pf, 13.8 kV, 3 ph, 60 Hz
Capacity ....... 41,400 kVA, 37,260 kW, 1732 A, 80 degrees C rise
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POWER FACILITIES (CONT.) 

GENERATORS (See Figure 18) 

UNITS 1-8: 

Number ........................................................ 8 
Manufacturer ............................... General Electric Co. 
Type ........... : ........ Enclosed, water-cooled, vertical-shaft; 

removable weatherproof cover furnished 
by TVA 

Stator windings all replaced between 1981 and 1987: 
Rating ........... 39,000 kVA, 35,100 kW, 1632 A, 60 degrees 

Crise, 0.9 pf, 13.8 kV, 3 ph, 60 Hz 
Capacity .................... 44,850 kVA, 40,365 kW, 1876 A, 

80 degrees Crise 
Efficiency (tested): 

At rated kVA, 1.0 pf ......................... 97.90 percent 
At 75% kVA, 0.9 pf ............... Units 1-2, 97.32 percent; 

units 3-8, 97.00 percent 
Flywheel effect, unit 1: 

Generator (calculated) .................... 61,260,0001b-ft2 
Turbine (calculated) ....................... 5,154,0001b-ft2 
Generator and turbine (tested) ........... 66,797,000 lb-ft2 

Thrust bearing: 
Units 1-2 ............ GE, dia. 93 in., max. load 1,000 tons 
Units 3-8 ...... Kingsbury, dia. 93 in. max. load 1,000 tons 

Neutral reactor: 
Units 1-2 ......................... 0.858 ohm, 8000 A, 1 min 
Units 3-8 ......................... 0.875 ohm, 8000 A, 1 min 

Exciters: 
Main ......................................... 200 kW, 250 V 
Pilot ......................................... 17 kW, 250 V 

Weight of heaviest crane lift, rotor: 
Uni ts 1-8 ............... ' ........................ 212.5 tons 
Diameter over air housing, less trim ............... 516 in. 

Diameter of stator bore ................................. 352 in. 
Top of pilot exciter: 

Above stator soleplates ......................... 199.37 in. 
Above generator floor .............................. 227 in. 

UNITS 9-11: 

Number ........................................................ 3 
Manufacturer ................................ American Elin Corp. 
Type ..................... Enclosed, water-cooled, vertical-shaft 
Unit 9 stator winding replaced in 1983 
Units 10 and 11 stator windings replaced in 1993 
Rating ................ 48,500 kVA, 43,650 kW, 2029 A, 80 degrees 

Crise, 0.9 pf, 13.8 kV, 3 ph, 60 Hz 
Capacity ....... 41,400 kVA, 37,260 kW, 1732 A, 80 degrees Crise 
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POWER FACILITIES (CONT.)

GENERATORS (CONT.)

UNITS 9-11 (CONT.):

Efficiency (calculated):
115 percent rated kVA and 0.9 pf .............. 97.16 percent
100 percent rated kVA and 0.9 pf .............. 97.09 percent
75 percent rated kVA and 0.9 pf ................ 96.7 percent

Flywheel effect (including turbine) ........... 67,050,000 lb-ft2
Thrust bearing .................. Kingsbury-type thrust and guide

bearing; max. load 881.9 tons
Neutral reactor ........................... 8 ohm, 1000 A, 30 sec.
Exciters:

Main ......................................... 278 kW , 250 V
Pilot ....................................... 12.5 kW , 250 V

Weight of heaviest crane lift .......................... 242 tons
Diameter of stator bore ................................. 355 in.
Generator switchgear ................. 13.8 kV, 2000 A continuous,

1500 MVA interrupting
capacity

Generator main cables, generator
to switchgear ................................. 15 kV, 2000 mcm

Generator main bus, switchgear to
transformers .................. Segregated phase, 15 kV,aluminum

channel on porcelain insulators,
TVA design and construction

GENERATOR AND TURBINE MODERNIZATION

Wheeler Units 9, 10, and 11 were modernized starting in July 1996 and
are expected to be completed in September 2000. Principal components
replaced were the turbine runner, generator air coolers and
fans/baffles, generator leads and bus, protective relaying, pilot/main
exciters with static excitation, brake shoes and seals, strainers and
backflush system, shear pin alarm system, supply and return isolation
valves, air cooler vent piping, and vent valves. Components
rehabilitated were the turbine guide bearing, wicket gates, throat
rings, shift ring system, and proportioning valves.
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POWER FACILITIES (CONT.) 

GENERATORS(CONT.) 

UNITS 9-11 (CONT.): 
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channel on porcelain insulators, 
TVA design and construction 

GENERATOR AND TURBINE MODERNIZATION 

Wheeler Units 9, 10, and 11 were modernized starting in July 1996 and 
are expected to be completed in September 2000. Principal components 
replaced were the turbine runner, generator air coolers and 
fans/baffles, generator leads and bus, protective relaying, pilot/main 
exciters with static excitation, brake shoes and seals, strainers and 
backflush system, shear pin alarm system, supply and return isolation 
valves, air cooler vent piping, and vent valves. Components 
rehabilitated were the turbine guide bearing, wicket gates, throat 
rings, shift ring system, and proportioning valves. 
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FIGURE 18 - Generating Units, February 2000

August 2000 Wheeler 33 

FIGURE 18 - Generating Units, February 2000 
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POWER FACILITIES (CONT.)

ELECTRIC CONTROLS

From control room in powerhouse:
Wheeler generators, transformers, switchyard, sources of auxiliary
power, unit auxilaries, and starting of turbines by direct
control.

TRANSMISSION PLANT

Step-up transformers:
3 banks of 3 single-phase, 2-winding transformers, banks 1, 2, and

4; each bank rated 13.2-154 kV, 72,000 kVA self-cooled, 84,000
kVA forced-air-cooled; Westinghouse

1 bank of 3 single-phase, 2-winding transformers, bank 3; bank
rated 13.2-161 kV, 63,000 kVA self-cooled, 84,000 kVA forced-air-
cooled; Moloney

1 bank of 3 single-phase, 2-winding transformers, bank 5; bank
rated 13.2-161 kV, 126,000 kVA forced-aircooled; Penn Transformer
Co.

Untanking crane:
1 175-ton indoor overhead

161-kV circuit breakers:
10 1200-A, 7,500,000-kVA, 3/20-Hz, pneu, Westinghouse
2 1200-A, 7,500,000-kVA, 3/20-Hz, pneu, General Electric

Structures:
13 161-kV switchyard bays, 32 ft wide
5 transformer structures
Bank 5 terminates in bay 10.
Banks 3 and 4 are in parallel and terminate in bay 6.
Banks 1 and 2 are in parallel and terminate in bay 1.
Bay 4 is available as a future line bay.

(See Figure 19 for single line diagram of main connections)

(See Figure 20 for view of switchyard)
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POWER FACILITIES (CONT.) 

ELECTRIC CONTROLS 

From control room in powerhouse: 
Wheeler generators, transformers, switchyard, sources of auxiliary 
power, unit auxilaries, and starting of turbines by direct 
control. 

TRANSMISSION PLANT 

Step-up transformers: 
3 banks of 3 single-phase, 2-winding transformers, banks 1, 2, and 

4; each bank rated 13.2-154 kV, 72,000 kVA self-cooled, 84,000 
kVA forced-air-cooled; Westinghouse 

1 bank of 3 single-phase, 2-winding transformers, bank 3; bank 
rated 13.2-161 kV, 63,000 kVA self-cooled, 84,000 kVA forced-air
cooled; Moloney 

1 bank of 3 single-phase, 2-winding transformers, bank 5; bank 
rated 13.2-161 kV, 126,000 kVA forced-aircooled; Penn Transformer 
Co. 

Untanking crane: 
1 175-ton indoor overhead 

161-kV circuit breakers: 
10 1200-A, 7,500,000-kVA, 3/20-Hz, pneu, Westinghouse 
2 1200-A, 7,500,000-kVA, 3/20-Hz, pneu, General Electric 

Structures: 
13 161-kV switchyard bays, 32 ft wide 
5 transformer structures 
Bank 5 terminates in bay 10. 
Banks 3 and 4 are in parallel and terminate in bay 6. 
Banks 1 and 2 are in parallel and terminate in bay 1. 
Bay 4 is available as a future line bay. 

(See Figure 19 for single line diagram of main connections) 

(See Figure 20 for view of switchyard) 
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FIGURE 19 - Single Line Diagram of Main Connections
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FIGURE 19 - Single Line Diagram of Main Connections 
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FIGURE 20 - Switchyard, February 2000

I
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FIGURE 20 - Switchyard, February 2000 
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TRANSMISSION PLANT DATA

Plant Location Phase Serial MVA Rating Voltage Cooling Tap Oil Oil Configuration Impedance % Contract Manufacturer Yr
Number 55 deg 65 deg kV Changer Preservation Volume H-X H-Y X-Y Number of

System Gal. Manuf

Wheeler Bank 1 A 2070869 24/28 N/A 154/13.2 OA/FA DETC Gas-Blanketed 5110 Wye/Delta 8.62 N/A N/A TV-1443 Westinghouse 1935
Wheeler Bank 1 B 2070871 24/28 N/A 154/13.2 OA/FA DETC Gas-Blanketed 5110 Wye/Delta 8.62 N/A N/A TV-1443 Westinghouse 1935
Wheeler Bank 1 C 2070870 24/28 N/A 154/13.2 0A/FA DETC Gas-Blanketed 5110 Wye/Delta 8.62 N/A N/A TV-1443 Westinghouse 1935
Wheeler Bank2 A 2490839 24/28 N/A 154/13.2 OA/FA DETC Gas-Blanketed 5110 Wye/Delta 8.53 N/A N/A TV-53003 Westinghouse 1939
Wheeler Bank2 B 2781149 24/28 N/A 154/13.2 0A/FA DETC Gas-Blanketed 5110 Wye/Delta 8.58 N/A N/A TV-53003 Westinghouse 1940
Wheeler Bank2 C 2781150 24/28 N/A 154/13.2 OA/FA DETC Gas-Blanketed 5110 Wye/Delta 8.56 N/A N/A TV-53003 Westinghouse 1940
Wheeler Bank 3 A 773083 21/28 N/A 161/13.2 "OA/FA DETC Gas-Blanketed 7884 Wye/Delta 12.73 N/A N/A TV-65261 Moloney 1945
Wheeler Bank 3 B 773085 21/28 N/A 161/13.2 OA/FA DETC Gas-Blanketed 7884 Wye/Delta 12.77 N/A N/A TV-65261 Moloney 1945
Wheeler Bank 3 C 773084 21/28 N/A 161/13.2 OA/FA DETC Gas-Blanketed 7884 Wye/Delta 12.75 N/A N/A TV-65261 Moloney 1945
Wheeler Bank4 A 4089007 24/28 N/A 154/13.2 OA/FA DETC Gas-Blanketed 5110 Wye/Delta 8.38 N/A N/A TV-98116 Westinghouse 1948
Wheeler Bank4 B 4089009 24/28 N/A 154/13.2 OA/FA DETC Gas-Blanketed 5110 Wye/Delta 8.40 N/A N/A TV-98116 Westinghouse 1948
Wheeler Bank4 C 4089008 24/28 N/A 154/13.2 OA/FA DETC Gas-Blanketed 5110 Wye/Delta 8.39 N/A N/A TV-98116 Westinghouse 1948
Wheeler Bank5 A C0081551 42 N/A 161/13.2 FOA DETC Gas-Blanketed 2625 Wye/Delta 13.14 N/A N/A 61L2-40486-1 Pennsylvania 1962
Wheeler Bank 5 B C0081553 42 N/A 161/13.2 FOA DETC Gas-Blanketed 2625 Wye/Delta 13.14 N/A N/A 61L2-40486-1 Pennsylvania 1962
Wheeler Bank 5 C C0081552 42 N/A 161/13.2 FOA DETC Gas-Blanketed 2625 Wye/Delta 13.14 N/A N/A 61L2-40486-1 Pennsylvania 1962

Note: H=High voltage winding
Y=Tertiary winding
X=Low voltage winding

August 2000 

Plant Location Phase Serial MVARating 

Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 
Wheeler 

Number 55deg 

Bank 1 A 2070869 24/28 

Bank 1 B 2070871 24/28 

Bank 1 C 2070870 24/28 

Bank2 A 2490839 24/28 

Bank2 B 2781149 24/28 

Bank2 C 2781150 24/28 

Bank 3 A 773083 21/28 

Bank 3 B 773085 21/28 

Bank 3 C 773084 21/28 

Bank4 A 4089007 24/28 

Bank4 B 4089009 24/28 

Bank4 C 4089008 24/28 

Bank 5 A C0081551 42 
Bank 5 B C0081553 42 
Bank 5 C C0081552 42 

Note: H=High voltage winding 
Y=Tertiary winding 
X=Low voltage winding 

65 deg 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Voltage 

kV 

154/13.2 

154/13.2 

154/13.2 

154/13.2 

154/13.2 

154/13.2 

161/13.2 

161/13.2 

161/13.2 

154/13.2 

154/13.2 

154/13.2 

161/13.2 

161/13.2 

161/13.2 

Wheeler 37 

TRANSMISSION PLANT DATA 

Cooling Tap Oil Oil Configuration Impedance % Contract Manufacturer Yr 

Changer Preservation Volume H-X H-Y X-V Number of 

System Gal. Manuf 

OAIFA DETC Gas-Blanketed 5110 Wye/Delta 8.62 N/A N/A TV-1443 Westinghouse 1935 

OAIFA DETC Gas-Blanketed 5110 Wye/Delta 8.62 N/A N/A TV-1443 Westinghouse 1935 

OAIFA DETC Gas-Blanketed 5110 Wye/Delta 8.62 N/A N/A TV-1443 Westinghouse 1935 

OAIFA DETC Gas-Blanketed 5110 Wye/Delta 8.53 N/A N/A TV-53003 Westinghouse 1939 

OAIFA DETC Gas-Blanketed 5110 Wye/Delta 8.58 N/A N/A TV-53003 Westinghouse 1940 

OAIFA DETC Gas-Blanketed 5110 Wye/Delta 8.56 N/A N/A TV-53003 Westinghouse 1940 
. OAIFA DETC Gas-Blanketed 7884 Wye/Delta 12.73 N/A N/A TV-65261 Moloney 1945 

OAIFA DETC Gas-Blanketed 7884 Wye/Delta 12.77 N/A N/A TV-65261 Moloney 1945 

OAIFA DETC Gas-Blanketed 7884 Wye/Delta 12.75 N/A N/A TV-65261 Moloney 1945 

OAIFA DETC Gas-Blanketed 5110 Wye/Delta 8.38 N/A N/A TV-98116 Westinghouse 1948 

OAIFA DETC Gas-Blanketed 5110 Wye/Delta 8.40 N/A N/A TV-98116 Westinghouse 1948 

OAIFA DETC Gas-Blanketed 5110 Wye/Delta 8.39 N/A N/A TV-98116 Westinghouse 1948 

FOA DETC Gas-Blanketed 2625 Wye/Delta 13.14 N/A N/A 61 L2-40486-1 Pennsylvania 1962 

FOA DETC Gas-Blanketed 2625 Wye/Delta 13.14 N/A N/A 61 L2-40486-1 Pennsylvania 1962 

FOA DETC Gas-Blanketed 2625 Wye/Delta 13.14 N/A N/A 61 L2-40486-1 Pennsylvania 1962 
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RESERVOIR AND POWER DATA

Wheeler
Best Efficiency Maximum Sustainable

Elevation
(feet)
557
556
555
554
553
552
551
550

Tailwater
(feet)
507.5
507.5
507.5
507.5
507.5
507.5
507.5
507.5

Area
(acre*1000)

72.51
67.66
62.88
58.47
54.44
50.78
47.50
44.58

Volume
(ac-ft*1000)

1120.1

1050.0
984.7
924.1
867.7
815.1
766.0
720.0

Potential
Eis

(gWh)
76.4
62.7
50.1
38.4
27.7
17.7
8.5
.0

Gross
Head
(feet)
49.5
48.5
47.5
46.5
45.5
44.5
43.5
42.5

Plant
Output
(mW)
339.4
339.8
336.1
328.3
320.5
312.7
304.8
297.0

Turbine
Discharge

(cfs)
99,000
101,000
101,880
101,630
101,380
101,130
100,880
100,630

kW/CFS

3.44
3.37
3.30
3.23
3.16
3.09
3.02
2.95

Plant
Output
(mW)
383.3
383.4
377.9
366.6
355.3
344.1
332.8
321.6

Turbine
Discharge

(cfs)
114,570
116,860
117,440
116,310
115,190
114,060
112,940
111,810

kW/CFS

3.36
3.29
3.22
3.15
3.08
3.01
2.94
2.87
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RESERVOIR AND POWER DATA 

Wheeler --------------------------------------------- --------------------------------------------

Best Efficiency Maximum Sustainable 
--------------------------------------------- --------------------------------------------

Potential Gross Plant Turbine Plant Turbine 
Elevation Tailwater Area Volume Eis Head Output Discharge kW/CFS Output Discharge kW/CFS 

(feet) (feet) (acre*1000) (ac-ft*1000) (gWh) (feet) (mW) (cfs) (mW) (cfs) 
557 507.5 72.51 1120.1 76.4 49.5 339.4 99,000 3.44 383.3 114,570 3.36 
556 507.5 67.66 1050.0 62.7 48.5 339.8 101,000 3.37 383.4 116,860 3.29 
555 507.5 62.88 984.7 50.1 47.5 336.1 101,880 3.30 377.9 117,440 3.22 
554 507.5 58.47 924.1 38.4 46.5 328.3 101,630 3.23 366.6 116,310 3.15 
553 507.5 54.44 867.7 27.7 45.5 320.5 101,380 3.16 355.3 115,190 3.08 
552 507.5 50.78 815.1 17.7 44.5 312.7 101,130 3.09 344.1 114,060 3.01 
551 507.5 47.50 766.0 8.5 43.5 304.8 100,880 3.02 332.8 112,940 2.94 
550 507.5 44.58 720.0 .0 42.5 297.0 100,630 2.95 321.6 111,810 2.87 
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August 2000 Wheeler 50
Wheeler Spill Compilation Tennessee Valley Authority

River System Operations
Volumes are average daily in day-second-feet. except as shown.

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for calendar year and

MAXIMUM AVERAGE does not always equal the sum of the days in periods because of extension of periods into adjacent years.

DAILY DISCHARGE NUMBER OF TOTAL All spill is through the spillway. Maximum hourly average discharge to date was 411,900 cfs at 7 p.m. on 3/18/73.

YEAR (TURBINE + SPILL) DATE PERIODS DAYS . *Instantaneous values from monthly report graphs (approximate).

1936 *82000 12/10 0 52

1937 *240000 1/7 1 361 240000 --- 1/7 --- 251

1938 *174000 4/12 4 352 167000 --- 4/12 --- 416; 13000 --- 9/14 --- 5; 14000 --- 9/22 --- 5; 48000 --- 10/4 --- 7; 62000 --- 12/31 --- 101

1939 *289000 2/17 9 226 280000 --- 2/17 --- 152;20000 --- 7/4 --- 9; 44000 --- 7/11 --- 14; 8000 --- 7/27 --- 5; 15000 --- 8/8 --- 9; 5000 --- 8/14 --- 2
4000 --- 8/19 --- 2; 11000 --- 8/28 --- 9; 8000 --- 9/7 --- 4

1940 *109000 3/16 19 230 91000 --- 2/21 --- 97; 31156 --- 7/11 --- 20; 8645 --- 8/5 --- 5; 5667 --- 8/10 --- 3; 45436 --- 9/3 --- 38; 9305 --- 9/21 --- 3;
8856 --- 9/27 --- 4; 4091 --- 10/1 --- 6; 7459 --- 10/9 --- 4; 4577 --- 10/8 --- 8; 3546 --- 10/25 --- 3; 1926 --- 10/31 --- 5;
5733 --- 11/7 --- 4; 3647 --- 11/12 --- 1; 5182---11/15 --- 2; 8083 --- 11/22 --- 6; 6126 --- 11/27 --- 5; 5324 --- 12/11 --- 13;
5936 --- 12/19 --- 11

1941 74959 4/6 8 52 47045 --- 1/4 --- 14; 1611 --- 1/16 --- 1; 18013 --- 3/16 --- 3; 9993 --- 3/21 --- 3; 9275 --- 3/29 --- 3; 47086 --- 4/6 --- 16;
29011 --- 7/12 --- 12; 5754 --- 8/1 --- 2

1942 244564 12/31 6 72 35285 --- 2/18 --- 4; 13584 --- 2/25 --- 5; 82350 --- 3/22 --- 18; 16967 --- 3/29 --- 3; 12874 --- 4/14 --- 3; 32604---8/26 --- 12

1943 269752 1/2 6 92 232067 --- 1/2 --- 50; 128118 --- 2/10 --- 27;82887 --- 3/22 --- 18; 8225 --- 4/3---2; 51200 --- 4/24 --- 17; 12400 --- 5/12 --- 5

1944 288285 3/31 5 95 22756 --- 1/5 --- 4; 132600 --- 3/1 --- 38; 81617 --- 3/21 --- 7;249243 --- 3/31 --- 11; 92973 --- 4/14 --- 31

1945 188675 2/20 8 133 93662 --- 1/2 --- 31; 149950 --- 2/20---33; 18354 --- 3/30 --- 9; 9104 --- 4/6 --- 3; 60850 --- 4/29---8; 48208 --- 5/15 --- 16;
15367 --- 6/21 --- 7; 16892 --- 11/24 --- 2

1946 331208 1/12 11 149 293333 --- 1/12 --- 92;75408 --- 3/11 --- 19; 12417 --- 4/1 --- 6; 18700 --- 4/11---3; 12283 --- 5/5 --- 4; 74671---5/18 --- 9;
12688 --- 6/6 --- 4; 13792 --- 6/16 --- 2; 7900 --- 7/11 --- 3; 41288 --- 11/18 --- 13; 13725 --- 11/27 --- 12

1947 276142 1/20 4 93 237896 --- 1/20 --- 56;62400 --- 3/11--36; 18737 --- 4/15 --- 6; 3800 --- 12/18 --- 6

1948 320871 2/16 2 118 282650 --- 2/16 --- 79; 17183 --- 11/23 --- 2

1949 321517 1/8 11 127 273867 --- 1/8 --- 93; 9029 --- 3/2 --- 4; 58658 --- 4/1 --- 10; 31833 --- 5/2 --- 5; 15158---6/16 --- 2; 2025 --- 6/21 --- 1
80512 --- 7/19 --- 9; 18658 --- 7/24 --- 2; 61283 --- 11/3 --- 9; 11854 --- 12/4---8; 68900---12/26 --- 21

1950 234987 2/5 5 73 171558 --- 2/5 --- 54; 153142 --- 3/16---9; 19271 --- 9/12 --- 5; 9629 --- 12/7 --- 4; 425 --- 4/19 --- 1

1951 254800 3/30 7 49 133217 --- 2/4 --- 11; 31571 --- 2/23 --- 5; 1971 --- 3/11 ---1; 179000 --- 3/30 --- 7; 12000 --- 4/22 --- 2;
21500 --- 12/9&10 --- 5; 116000 --- 12/26 --- 20

1952 180400 3/13 5 42 43800 --- 1/12 --- 5; 65700 --- 1/30 --- 18; 11500 --- 3/5 --- 3; 103800 --- 3/13 --- 7; 71800 --- 3/24---7

August 2000 

MAXIMUM AVERAGE 

DAILY DISCHARGE NUMBER OF 

YEAR (TURBINE + SPILL) DATE PERIODS 

1936 *82000 12/10 0 

1937 *240000 1/7 1 

1938 *174000 4/12 4 

1939 *289000 2/17 9 

1940 *109000 3/16 19 

1941 74959 4/6 8 

1942 244564 12/31 6 

1943 269752 1/2 6 

1944 288285 3/31 5 

1945 188675 2/20 8 

1946 331208 1/12 11 

1947 276142 1/20 4 

1948 320871 2/16 2 

1949 321517 1/8 11 

1950 234987 2/5 5 

1951 254800 3/30 7 

1952 180400 3/13 5 

TOTAL 

DAYS 

52 

361 

352 

226 

230 

52 

72 

92 

95 

133 

149 

93 

118 

127 

73 

49 

42 

Wheeler Spill Compilation 

Volumes are average daily in day-second-feet. except as shown. 

Wheeler 50 
Tennessee Valley Authority 

River System Operations 

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for calendar year and 

does not always equal the sum of the days in periods because of extension of periods into adjacent years. 

All spill is through the spillway. Maximum hourly average discharge to date was 411,900 cfs at 7 p.m. on 3/18/73. 

*Instantaneous values from monthly report graphs (approximate). 

240000---1/7---251 

167000---4/12---416; 13000---9/14---5; 14000---9/22---5; 48000---10/4---7; 62000---12/31---101 

280000---2/17 ---152; 20000---7/4---9; 44000---7/11---14; 8000---7/27---5; 15000---8/8---9; 5000---8/14---2 
4000---8/19---2; 11000---8/28---9; 8000---9/7---4 

91 000---2/21---97; 311 56---7/11---20; 8645---8/5---5; 5667---8/10---3; 45436---9/3---38; 9305---9/21---3; 
8856---9/27 ---4; 4091---10/1---6; 7459---10/9---4; 4577---10/8---8; 3546---10/25---3; 1926---10/31---5; 
5733---11/7 ---4; 3647---11/12---1; 5182---11/15---2; 8083---11/22---6; 6126---11/27---5; 5324---12/11---13; 
5936---12/19---11 

47045---1/4---14; 1611---1/16---1; 18013---3/16---3; 9993---3/21---3; 9275---3/29---3; 47086---4/6---16; 
29011---7/12---12; 5754---8/1---2 

35285---2/18---4; 13584---2/25---5; 82350---3/22---18; 16967---3/29---3; 12874---4/14---3; 32604---8/26---12 

232067 ---1/2---50; 128118---2/10---27; 82887---3/22---18; 8225---4/3---2; 51200---4/24---17; 12400---5/12---5 

22756---1/5---4; 132600---3/1---38; 81617---3/21---7; 249243---3/31---11; 92973---4/14---31 

93662---1/2---31; 149950---2/20---33; 18354---3/30---9; 9104---4/6---3; 60850---4/29---8; 48208---5/15---16; 
15367---6/21---7; 16892---11/24---2 

293333---1/12---92; 75408---3/11---19; 12417---4/1---6; 18700---4/11---3; 12283---5/5---4; 74671---5/18---9; 
12688---6/6---4; 13792---6/16---2; 7900---7/11---3; 41288---11/18---13; 13725---11/27---12 

237896---1/20---56; 62400---3/11--36; 18737---4/15---6; 3800---12/18---6 

282650---2/16---79; 17183---11/23---2 

273867 ---1/8---93; 9029---3/2---4; 58658---4/1---10; 31833---5/2---5; 15158---6/16---2; 2025---6/21---1; 
80512---7/19---9; 18658---7/24---2; 61283---11/3---9; 11854---12/4---8; 68900---12/26---21 

171558---2/5---54; 153142---3/16---9; 19271---9/12---5; 9629---12/7---4; 425---4/19---1 

133217---2/4---11; 31571---2/23---5; 1971---3/11---1; 179000---3/30---7; 12000---4/22---2; 
21500---12/9&10---5; 116000---12/26---20 

43800---1/12---5; 65700---1/30---18; 11500---3/5---3; 103800---3/13---7; 71800---3/24---7 



August 2000 Wheeler 51
Wheeler Spill Compilation Tennessee Valley Authority

River System Operations
Volumes are average daily in day-second-feet. except as shown.

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for calendar year and

MAXIMUM AVERAGE does not always equal the sum ofthe days in periods because of extension of periods into adjacent years.

DAILY DISCHARGE NUMBEROF TOTAL All spill is through the spillway. Maximum hourly average discharge to date was 411,900 cfs at 7 p.m. on 3/18/73.

YEAR (TURBINE + SPILL) DATE PERIODS DAYS *Instantaneous values from monthly report graphs (approximate).

1953 177800 2/24 4 30 22100 --- 1/12---3; 101100 --- 2/24 --- 17; 46500 --- 3/7 --- 8; 6400 --- 5/4 --- 2

1954 271200 1/25 1 18 193400 --- 1/25 --- 15

1955 242400 3/23 5 21 37600 --- 1/1-6; 40200 --- 2/10 --- 3; 42100 --- 2/24 --- 3; 164700 --- 3/23 --- 10; 7900 --- 4/7 --- 2

1956 242500 2/5 6 37 166100 --- 2/5 --- 10; 67600---2/21 --- 9; 64700 --- 3/17 --- 6; 14500 --- 4/6 --- 2; 30500 --- 4/17 --- 4; 73700 --- 12/14 --- 6

1957 345300 2/4 6 72 269100 --- 2/4 --- 28; 16300 --- 3/1 --- 6; 8700 --- 4/8 --- 2;222700 --- 11/21---16; 82800 --- 12/10 --- 8; 74200 --- 12/24 --- 14

1958 170600 5/1 4 22 24700 --- 2/8 --- 5; 8600 --- 4/27 --- 2; 92800 --- 5/1 --- 5; 42200 --- 5/11 --- 8

1959 140900 12/23 4 20 54000 --- 1/25 --- 6; 12500 --- 4/20 --- 2; 32000 --- 12/15 --- 4; 64100 --- 12/23 --- 8

1960 141200 3/5 3 16 62000 --- 1/10---2; 33600 --- 2/2 --- 5; 63600 --- 3/5 --- 9

1961 263800 12/20 4 50 159300 --- 2/28 --- 13; 155600 --- 3/11 --- 11; 51000 --- 6/4 --- 5; 188200 --- 12/20 --- 22

1962 292000 2/28 6 60 40500 --- 1/7---5; 187000 --- 2/1 --- 15; 214600 --- 2/28 --- 24; 11000 --- 3/26 --- 4; 22800-4/1 --- 2; 106200 --- 4/13 --- 9

1963 328700 3/16 5 103 243800 --- 3/16 --- 21; 99900-5/1 --- 6; 13100 --- 6/30 --- 10; 28600 --- 7/23 --- 59; 9200 --- 9/7 --- 7

1964 222300 3/16 4 34 111900 --- 3/16---6; 42500 --- 3/27 --- 6; 74800---4/9 --- 13; 31200 --- 4/30 --- 9

1965 303200 3/30 3 20 14200 --- 1/13 --- 3; 35700 --- 2/14 --- 6; 189000 --- 3/30 --- 11

1966 164100 2/16 1 6 50600 --- 2/16 --- 6

1967 220600 12/23 3 24 28400 --- 3/10---4; 17300 --- 7/13---6; 112800 --- 12/23 --- 32

1968 224800 1/12 0 18

1969 226500 2/5 2 12 15100 --- 1/21 --- 2; 119700 --- 2/4 --- 8

1970 243400 1/3 4 17 132700 --- 1/3 --- 8; 22200 --- 4/4 --- 4; 1000 --- 4/8 --- 1; 55500 --- 4/27 --- 6

1971 153300 3/2 3 19 33000 --- 1/26 --- 5; 39500 --- 3/2 --- 11; 22400 --- 12/10 --- 3

1972 207800 12/16 3 39 49700 --- 1/15 --- 15; 19500-3/6 --- 5; 94600 --- 12/16 --- 18

1973 410800 3/18 5 55 29900 --- 1/5 --- 12; 30100 --- 2/15---4; 296600 --- 3/18 --- 19; 82000 --- 5/30 --- 8; 43500 --- 12/1 --- 7

1974 272300 1/13 4 67 159300--1/13---64; 18500 --- 3/24---4; 4400 --- 4/5-1; 4300 --- 4/7---2

August 2000 

MAXIMUM AVERAGE 

DAILY DISCHARGE NUMBEROF 

YEAR (TURBINE + SPILL) DATE PERIODS 

1953 177800 2/24 4 

1954 271200 1/25 1 

1955 242400 3/23 5 

1956 242500 2/5 6 

1957 345300 2/4 6 

1958 170600 5/1 4 

1959 140900 12/23 4 

1960 141200 3/5 3 

1961 263800 12/20 4 

1962 292000 2/28 6 

1963 328700 3/16 5 

1964 222300 3/16 4 

1965 303200 3/30 3 

1966 164100 2/16 1 

1967 220600 12/23 3 

1968 224800 1/12 0 

1969 226500 . 2/5 2 

1970 243400 1/3 4 

1971 153300 3/2 3 

1972 207800 12/16 3 

1973 410800 3/18 5 

1974 272300 1/13 4 

TOTAL 

DAYS 

30 

18 

21 

37 

72 

22 

20 

16 

50 

60 

103 

34 

20 

6 

24 

18 

12 

17 

19 

39 

55 

67 

Wheeler Spill Compilation 

Volumes are average daily in day-second-feet. except as shown. 

Wheeler 51 
Tennessee Valley Authority 

River System Operations 

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for calendar year and 

does not always equal the sum of the days in periods because of extension of periods into adjacent years. 

All spill is through the spillway. Maximum hourly average discharge to date was 411,900 cfs at 7 p.m. on 3/18/73. 

* Instantaneous values from monthly report graphs (approximate). 

22100---1/12---3; 101100---2/24---17; 46500---3/7---8; 6400---514---2 

193400---1/25---15 

37600---111---6; 40200---2/10---3; 42100---2/24---3; 164700---3/23---10; 7900---4/7---2 

166100---2/5---10; 67600---2/21---9; 64700---3/17---6; 14500---4/6---2; 30500---4/17---4; 73700---12/14---6 

269100---2/4---28; 16300---3/1---6; 8700---418---2; 222700---11/21---16; 82800---12/10---8; 74200---12/24---14 

24700---2/8---5; 8600---4/27---2; 92800---5/1---5; 42200---5/11---8 

54000---1/25---6; 12500---4/20---2; 32000---12/15---4; 64100---12/23---8 

62000---1/10---2; 33600---2/2---5; 63600---3/5---9 

159300---2/28---13; 155600---3/11---11; 51000---6/4---5; 188200---12/20---22 

40500---1/7---5; 187000---2/1---15; 214600---2/28---24; 11000---3/26---4; 22800---4/1---2; 106200---4/13---9 

243800---3/16---21; 99900---511---6; 13100---6/30---10; 28600---7/23---59; 9200---9/7---7 

111900---3/16---6; 42500---3/27---6; 74800---4/9---13; 31200---4/30---9 

14200---1/13---3; 35700---2/14---6; 189000---3/30---11 

50600---2116---6 

28400---3/10---4; 17300---7/13---6; 112800---12/23---32 

15100---1/21---2; 119700---2/4---8 

132700---1/3---8; 22200---4/4---4; 1000---4/8---1; 55500---4/27---6 

33000---1/26---5; 39500---3/2---11; 22400---12/10---3 

49700---1115---15; 19500---3/6---5; 94600---12/16---18 

29900---115---12; 30100---2/15---4; 296600---3/18---19; 82000---5130---8; 43500---12/1---7 

159300--1113---64; 18500---3/24---4; 4400---4/5---1; 4300---4/7---2 



August 2000 Wheeler 52
Wheeler Spill Compilation Tennessee Valley Authority

_IIYI QV2wL2L W.WU52L1Uu12
Volumes are average daily in day-second-feet. except as shown.

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for calendar year and

MAXIMUM AVERAGE does not always equal the sum of the days in periods because of extension of periods into adjacent years.

DAILY DISCHARGE NUMBER OF TOTAL All spill is through the spillway. Maximum hourly average discharge to date was 411,900 cfs at 7 p.m. on 3/18/73.

YEAR (TURBINE + SPILL) DATE PERIODS DAYS *Instantaneous values from monthly report graphs (approximate).

1975 288500 3/16 7 54 20800---1/1---4; 8100---1/14---4; 14500---1/30---5; 13900---2/8---5; 35700---2/22---8; 176100---3/16---28;

1976 113300 1/4 0 0

1977 260200 4/7 5 35 44300---3/15---5; 142800---4/7---8; 2700---4/16---1; 19800---11/8---4; 67200---11/30---17; 118000---10/17---2

1978 149600 1/30 3 12 34400---1/30---6; 14700---3/18---4; 44400---5/9---2

1979 225700 3/6 6 48 22900---1/10---13; 40700---1/26---8; 116200---3/7---17; 70700---4/14---4; 9900---6/2---3; 13500---11/11---4

1980 312500 3/23 5 32 7900---1/26---4; 28300---3/12---4; 206500---3/23---18; 41500---4/14---4; 9200---5/17---2

1981 73800 12/2 0 0

1982 212800 1/6 6 43 102800---1/6---7; 44900---1/25---9; 15300---2/8---10; 31900---2/19---7; 53500---12/4---6; 16200---12/18---4

1983 236600 4/7 3 20 132200---4/7---7; 119300---5/22---8; 102500---12/4---5

1984 269800 5/12 1 15 178800---5/12---15

1985 137063 2/5 1 3 24089---2/5---3

1986 159970 11/27 1 4 55005---11/27---4

1987 197725 2/28 2 10 84359---2/28---7; 691 ---5/26---3

1988 121339 1/23 1 4 18436---1/23---4

1989 249381 10/2 7 56 117679---1/14---8; 68---1/25---1; 39862---2/23---6; 73529---3/7---11; 100098---6/23---14; 14053---7/5---9;
143798---10/2---7

1990 384547 12/25 6 64 26795---1/9---7; 30756---1/25---4; 157038---2/19---31; 16833---3/6---4; 74385---3/17---8; 286219---12/25---15

1991 330926 2/21 4 52 67704---1/1 ---- 15; 231363---2/21---20; 41945---4/1---6; 165516---12/5---21

1992 147144 12/27 2 17 27392---1/7---6; 33160---12/27---17

1993 206562 3/26 5 19 23174---1/1---17; 100046---3/26---10; 593---4/3---1; 3308---4/8---1; 74---4/12---1

1994 306432 3/29 3 59 25118---1/30---4; 153680---2/13---29; 193979---3/29---26

1995 162289 3/10 4 23 30870---1/18---4; 40542---2/19---7; 47289---3/10---7; 39912---10/6---5

1996 192535 1/30 6 32 36316---1/9---4; 78863---1/30---10; 39001---2/14---4; 48874---3/8---5; 12127---4/22---3; 62555---12/3---6

August 2000 

MAXIMUM AVERAGE 

DAILY DISCHARGE NUMBER OF 

YEAR (TURBINE + SPILL) DATE PERIODS 

1975 288500 3/16 7 

1976 113300 1/4 0 

1977 260200 4/7 5 

1978 149600 1/30 3 

1979 225700 3/6 6 

1980 312500 3/23 5 

1981 73800 12/2 0 

1982 212800 1/6 6 

1983 236600 4/7 3 

1984 269800 5/12 1 

1985 137063 2/5 1 

1986 159970 11/27 1 

1987 197725 2/28 2 

1988 121339 1/23 1 

1989 249381 10/2 7 

1990 384547 12/25 6 

1991 330926 2/21 4 

1992 147144 12/27 2 

1993 206562 3/26 5 

1994 306432 3/29 3 

1995 162289 3/10 4 

1996 192535 1/30 6 

TOTAL 

DAYS 

54 

0 

35 

12 

48 

32 

0 

43 

20 

15 

3 

4 

10 

4 

56 

64 

52 

17 

19 

59 

23 

32 

Wheeler Spill Compilation 
Wheeler 52 

Tennessee Valley Authority 
River co. (' 

Volumes are average daily in day-second-feet. except as shown. 

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for calendar year and 

does not always equal the sum of the days in periods because of extension of periods into adjacent years. 

All spill is through the spillway. Maximum hourly average discharge to date was 411,900 cfs at 7 p.m. on 3/18/73. 

* Instantaneous values from monthly report graphs (approximate). 

20800---1/1---4; 8100---1/14---4; 14500---1/30---5; 13900---2/8---5; 35700---2/22---8; 176100---3/16---28; 

44300---3/15---5; 142800---4/7---8; 2700---4/16---1; 19800---11/8---4; 67200---11/30---17; 118000---10/17---2 

34400---1130---6; 14700---3/18---4; 44400---5/9---2 

22900---1/10---13; 40700---1/26---8; 116200---3/7---17; 70700---4114---4; 9900---612---3; 13500---11/11---4 

7900---1/26---4; 28300---3/12---4; 206500---3/23---18; 41500---4/14---4; 9200---5/17---2 

102800---1/6---7; 44900---1/25---9; 15300---2/8---10; 31900---2/19---7; 53500---12/4---6; 16200---12/18---4 

132200---4/7 ---7; 119300---5/22---8; 102500---12/4---5 

178800---5/12---15 

24089---215---3 

55005---11/27---4 

84359---2128---7; 691---5/26---3 

18436---1/23---4 

117679---1/14---8; 68---1/25---1; 39862---2/23---6; 73529---3/7---11; 100098---6/23---14; 14053---7/5---9; 

143798---10/2---7 

26795---1/9---7; 30756---1/25---4; 157038---2/19---31; 16833---316---4; 74385---3/17---8; 286219---12/25---15 

67704---1/1----15; 231363---2/21---20; 41945---4/1---6; 165516---12/5---21 

27392---1/7 ---6; 33160---12/27---17 

23174---1/1---17; 100046---3/26---10; 593---4/3---1; 3308---4/8---1; 74---4/12---1 

25118---1/30---4; 153680---2/13---29; 193979---3/29---26 

30870---1118---4; 40542---2119---7; 47289---3/10---7; 39912---10/6---5 

36316---1/9---4; 78863---1/30---10; 39001---2/14---4; 48874---3/8---5; 12127---4/22---3; 62555---12/3---6 



August 2000
Wheeler Spill Compilation

Wheeler 53
Tennessee Valley Authority

Volumes are average daily in day-second-feet. except as shown.

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. '"Total Days" is for calendar year and

MAXIMUM AVERAGE does not always equal the sum of the days in periods because of extension of periods into adjacent years.

DAILY DISCHARGE NUMBER OF TOTAL All spill is through the spillway. Maximum hourly average discharge to date was 411,900 cfs at 7 p.m. on 3/18/73.

YEAR (TURBINE + SPILL) DATE PERIODS DAYS Instantaneous values from monthly report graphs (approximate).

1997

1998

1999

207699

240089

192313

3/6

4/23

1/24

4

4

3

28

26

18

34035---1/30---5; 90983---3/4---14; 52416---5/4---3; 63863---6118---6

81250---1/10---7; 35345---2/6---8; 121804---4/23---9; 9992---4/28---2

207---1/10---1; 97487---1/24---14; 45188---5/8---3

August 2000 

MAXIMUM AVERAGE 

DAILY DISCHARGE NUMBER OF 

YEAR (TURBINE + SPILL) DATE PERIODS 

1997 207699 3/6 4 

1998 240089 4/23 4 

1999 192313 1/24 3 

TOTAL 

DAYS 

28 

26 

18 

Wheeler Spill Compilation 

Volumes are average daily in day-second-feel. except as shown. 

Wheeler 53 
Tennessee Valley Authority 

River <"'. 0 

Maximum spill. date of maximum. and number of days of spill in each spill period. in this order. "Total Days". is for calendar year and 

does not always equal the sum of the days in periods because of extension of periods into adjacent years. 

All spill is through the spillway. Maximum hourly average discharge to date was 411.900 cfs at 7 p.m. on 3/18173. 

*Instantaneous values from monthly report graphs (approximate). 

34035---1/30---5; 90983---3/4---14; 52416---5/4---3; 63863---6/18---6 

81250---1/10---7; 35345---2/6---8; 121804---4/23---9; 9992---4/28---2 

207 ---1/10---1; 97487---1/24---14; 45188---5/8---3 



August 2000 Wheeler 54

ANNUAL MAXIMUM AND MINIMUM ELEVATIONS, IN ORDER OF MAGNITUDE

RIVER SCHEDULING

TVA OPERATED RESERVOIR SYSTEM
FROM DATE OF RESERVOIR CLOSURE THROUGH 1999

WHEELER

MAXIMUM
)RDER ELEVATION YEAR MONTH DAY

MINIMUM
ORDER ELEVATION YEAR MONTH

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

557.32 1944 MAR.
556.87 1937 APR.
556.56 1963 APR.
556.50 1950 JUNE
556.49 1949 JUNE
556.47 1943 APR.
556.47 1946 APR.
556.45 1953 MAY
556.44 1983 MAY
556.43 1941 JULY
556.43 1947 APR.
556.42 1945 APR.
556.42 1958 APR.
556.40 1948 DEC.
556.40 1951 APR.
556.40 1959 APR.
556.40 1967 JUNE
556.40 1984 MAY
556.39 1955 MAY
556.39 1956 APR.
556.39 1976 JULY
556.38 1960 MAY
556.36 1954 APR.
556.36 1978 MAY
556.35 1982 JULY
556.35 1997 MAY
556.34 1964 APR.
556.34 1973 MAY
556.34 1980 MAY
556.32 1962 JULY
556.32 1971 MAY
556.32 1975 JUNE
556.31 1966 MAY
556.31 1969 JUNE
556.31 1987 MAY
556.31 1999 JULY
556.30 1952 JUNE
556.30 1968 JULY
556.30 11974 MAY
556.29 1957 MAY
556.29 1996 APR.
556.29 1998 JUNE
556.28 1965 JUNE
556.28 1985 JULY
556.28 1989 JUNE
556.28 1990 MAY
556.28 1993 APR.
556.28 1995 MAY
556.27 1992 JULY
556.26 1961 MAY
556.26 1991 APR.
556.26 1994 APR.
556.25 1970 APR.
556.25 1986 JULY
556.24 1979 JUNE
556.22 1972 APR.
556.21 1988 APR.

1
30
29

6
29
15
14
4

19
12
15
6

26
2

20
20
24

3
29
18

1
9

19
3

23
2

29
29
17
7

17
17
4

27
28
12
12
19
25
24
22

8
14
4

19
11
30
20

7
29
11
29
21
28

6
23
15

505.50 * 1936 OCT.
547.21 % 1937 MAR.
548.43 1962 DEC.
548.46 1963 FEB.
548.81 1061 JUNE
549.28 1947 FEB.
549.35 1952 JAN.
549.37 1944 JAN.
549.42 1941 MAR.
549.47 1949 DEC.
549.51 1959 JAN.
549.57 1945 FEB..
549.57 1965 FEB.
549.58 1950 FEB.
549.60 1954 FEB.
549.60 1980 FEB.
549.67 1964 JAN.
549.69 1978 FEB.
549.70 1948 JAN.
549.72 1939 MAR.
549.75 1989 DEC.
549.76 1967 FEB.
549.77 1951 JAN.
549.77 1955 JAN.
549.77 1956 JAN.
549.77 1977 JAN.
549.78 1942 OCT.
549.79 1958 JAN.
549.79 1985 JAN.
549.80 1970 FEB.
549.81 1968 FEB.
549.82 1969 JAN.
549.83 1957 DEC.
549.83 1960 DEC.
549.85 1973 DEC.
549.90 1975 DEC.
549.95 1946 MAR.
549.95 1953 JAN.
549.96 1974 MAR.
549.97 1971 FEB.
550.00 1972 FEB.
550.00 1984 FEB.
550.00 1995 FEB.
550.01 1966 FEB.
550.01 1976 MAR.
550.02 1998 DEC.
550.02 1999 DEC.
550.03 1979 FEB.
550.03 1983 DEC.
550.03 1993 MAR.
550.05 1988 FEB.
550.07 1994 MAR.
550.10 1992 MAR.
550.14 1987 DEC.
550.16 1981 JAN.
550.18 1986 MAR.
550.19 1982 JAN.

DAY
3

21
9
9
4
5
4

31
4

27
5

28
25
23
23
25
13
21

1
12
23

3
26
28
10
19
8
1

14
26

7
8

27
20
10
18
12

3
12
13

3
5
3

12
11
22
20
23
24

5
2

19
19
16
5
5

31

August 2000 Wheeler 54 

ANNUAL MAXIMUM AND MINIMUM ELEVATIONS, IN ORDER OF MAGNITUDE 

RIVER SCHEDULING 

TVA OPERATED RESERVOIR SYSTEM 
FROM DATE OF RESERVOIR CLOSURE THROUGH 1999 

WHEELER 

MAXIMUM MINIMUM 
)RDER ELEVATION YEAR MONTH DAY ORDER ELEVATION YEAR MONTH DAY 

1 557.32 1944 MAR. 1 1 505.50 * 1936 OCT. 3 
2 556.87 1937 APR. 30 2 547.21 % 1937 MAR. 21 
3 556.56 1963 APR. 29 3 548.43 1962 DEC. 9 
4 556.50 1950 JUNE 6 4 548.46 1963 FEB. 9 
5 556.49 1949 JUNE 29 5 548.81 1961 JUNE 4 
6 556.47 1943 APR. 15 6 549.28 1947 FEB. 5 
7 556.47 1946 APR. 14 7 549.35 1952 JAN. 4 
8 556.45 1953 MAY 4 8 549.37 1944 JAN. 31 
9 556.44 1983 MAY 19 9 549.42 1941 MAR. 4 

10 556.43 1941 JULY 12 10 549.47 1949 DEC. 27 
11 556.43 1947 APR. 15 11 549.51 1959 JAN. 5 
12 556.42 1945 APR. 6 12 549.57 1945 FEB. 28 
13 556.42 1958 APR. 26 13 549.57 1965 FEB. 25 
14 556.40 1948 DEC. 2 14 549.58 1950 FEB. 23 
15 556.40 1951 APR. 20 15 549.60 1954 FEB. 23 
16 556.40 1959 APR. 20 16 549.60 1980 FEB. 25 
17 556.40 1967 JUNE 24 17 549.67 1964 JAN. 13 
18 556.40 1984 MAY 3 18 549.69 1978 FEB. 21 
19 556.39 1955 MAY 29 19 549.70 1948 JAN. 1 
20 556.39 1956 APR. 18 20 549.72 1939 MAR. 12 
21 556.39 1976 JULY 1 21 549.75 1989 DEC. 23 
22 556.38 1960 MAY 9 22 549.76 1967 FEB. 3 
23 556.36 1954 APR. 19 23 549.77 1951 JAN. 26 
24 556.36 1978 MAY 3 24 549.77 1955 JAN. 28 
25 556.35 1982 JULY 23 25 549.77 1956 JAN. 10 
26 556.35 1997 MAY 2 26 549.77 1977 JAN. 19 
27 556.34 1964 APR. 29 27 549.78 1942 OCT. 8 
28 556.34 1973 MAY 29 28 549.79 1958 JAN. 1 
29 556.34 1980 MAY 17 29 549.79 1985 JAN. 14 
30 556.32 1962 JULY 7 30 549.80 1970 FEB. 26 
31 556.32 1971 MAY 17 31 549.81 1968 FEB. 7 
32 556.32 1975 JUNE 17 32 549.82 1969 JAN. 8 
33 556.31 1966 MAY 4 33 549.83 1957 DEC. 27 
34 556.31 1969 JUNE 27 34 549.83 1960 DEC. 20 
35 556.31 1987 MAY 28 35 549.85 1973 DEC. 10 
36 556.31 1999 JULY 12 36 549.90 1975 DEC. 18 
37 556.30 1952 JUNE 12 37 549.95 1946 MAR. 12 
38 556.30 1968 JULY 19 38 549.95 1953 JAN. 3 
39 556.30 1974 MAY 25 39 549.96 1974 MAR. 12 
40 556.29 1957 MAY 24 40 549.97 1971 FEB. 13 
41 556.29 1996 APR. 22 41 550.00 1972 FEB. 3 
42 556.29 1998 JUNE 8 42 550.00 1984 FEB. 5 
43 556.28 1965 JUNE 14 43 550.00 1995 FEB. 3 
44 556.28 1985 JULY 4 44 550.01 1966 FEB. 12 
45 556.28 1989 JUNE 19 45 550.01 1976 MAR. 11 
46 556.28 1990 MAY 11 46 550.02 1998 DEC. 22 
47 556.28 1993 APR. 30 47 550.02 1999 DEC. 20 
48 556.28 1995 MAY· 20 48 550.03 1979 FEB. 23 
49 556.27 1992 JULY 7 49 550.03 1983 DEC. 24 
50 556.26 1961 MAY 29 50 550.03 1993 MAR. 5 
51 556.26 1991 APR. 11 51 550.05 1988 FEB. 2 
52 556.26 1994 APR. 29 52 550.07 1994 MAR. 19 
53 556.25 1970 APR. 21 53 550.10 1992 MAR. 19 
54 556.25 1986 JULY 28 54 550.14 1987 DEC. 16 
55 556.24 1979 JUNE 6 55 550.16 1981 JAN. 5 
56 556.22 1972 APR. 23 56 550.18 1986 MAR. 5 
57 556.21 1988 APR. 15 57 550.19 1982 JAN. 31 



August 2000 Wheeler 55

ANNUAL MAXIMUM AND MINIMUM ELEVATIONS, IN ORDER OF MAGNITUDE

RIVER SCHEDULING

TVA OPERATED RESERVOIR SYSTEM
FROM DATE OF RESERVOIR CLOSURE THROUGH 1999

WHEELER

)RDER
58
59
60
61
62
63
64

MAXIMUM
ELEVATION YEAR

556.18 1981
556.15 1939
556.15 1977
556.06 1940
556.05 1938
555.99 1942
555.09 % 1936

MONTH
APR.
MAY
APR.
APR.
APR.
FEB.
DEC.

DAY
8
7

24
19
7

23
26

ORDER
58
59
60
61
62
63
64

MINIMUM
ELEVATION YEAR

550.21 % 1943
550.29 1991
550.38 1938
550.39 % 1940
550.43 1990
550.66 1996
550.81 1997

MONTH
FEB.
DEC.
FEB.
MAR.
MAR.
DEC.
DEC.

DAY
2

21
4

10
17
23
31

* CLOSURE
% MIDNIGHT ELEVATION
TOP-OF-GATES ELEVATION 556.28

August 2000 Wheeler 55 

ANNUAL MAXIMUM AND MINIMUM ELEVATIONS, IN ORDER OF MAGNITUDE 

IRDER 
58 
59 
60 
61 
62 
63 
64 

RIVER SCHEDULING 

TVA OPERATED RESERVOIR SYSTEM 
FROM DATE OF RESERVOIR CLOSURE THROUGH 1999 

WHEELER 

MAXIMUM MINIMUM 
ELEVATION YEAR MONTH DAY ORDER ELEVATION YEAR 

556.18 1981 APR. 
556.15 1939 MAY 
556.15 1977 APR. 
556.06 1940 APR. 
556.05 1938 APR. 
555.99 1942 FEB. 
555.09 % 1936 DEC. 

* CLOSURE 
% MIDNIGHT ELEVATION 
TOP-OF-GATES ELEVATION 556.28 

8 58 550.21 % 1943 
7 59 550.29 1991 

24 60 550.38 1938 
19 61 550.39 % 1940 
7 62 550.43 1990 

23 63 550.66 1996 
26 64 550.81 1997 

MONTH DAY 
FEB. 2 
DEC. 21 
FEB. 4 
MAR. 10 
MAR. 17 
DEC. 23 
DEC. 31 



August 2000 Wheeler 56

MAXIMUM, MINIMIUM, MEDIAN, AND MEAN

Adjusted Flow by Weeks

Wheeler

Years = 1903-1999

AVERAGE WEEKLY CFS

WEEK

ENDING

JAN 7
JAN 14
JAN 21
JAN 28
FEB 4
FEB 11
FEB 18
FEB 25
MAR 4
MAR 11
MAR 18
MAR 25
APR 1
APR 8
APR 15
APR 22
APR 29
MAY 6
MAY 13
MAY 20
MAY 27
JUN 3
JUN 10
JUN 17
JUN 24
JUL 1
JUL 8
JUL 15
JUL 22
JUL 29
AUG 5
AUG 12
AUG 19
AUG 26
SEP 2
SEP 9
SEP 16
SEP 23
SEP 30
OCT 7
OCT 14
OCT 21
OCT 28
NOV 4
NOV 11
NOV 18
NOV 25
DEC 2
DEC 9
DEC 16
DEC 23
DEC 31
AVERAGE

WEEK

NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43
44
45
46
47
48
49
50
51
52

FLOW:

MAXIMUM
310,000
341,000
397,000
278, 000
531,000
25S,000
410,000
348,000
275,000
280,000
482, 000
376, 000
455, 000
416,000
251,000
328,000
183,000
205,000
341,000
123,000
194,000
167,000
155, 000
163, 000
178, 000

76, 800
141, 000
212, 000
150, 000
115, 000

79, 600
61, 800

164, 000
128, 000

67,300
105, 000

69, 400
57,300

117, 000
177, 000
106,000
126,000

71, 400
118, 000
192, 000
198,000
222,000
255,000
199,000
271,000
292, 000
267, 000

YR

1949
1946
1947
1954
1957
1957
1948
1991
1962
1917
1973
1980
1994
1977
1911
1998
1970
1984
1984
1983
1983
1973
1909
1989
1989
1928
1989
1916
1916
1916
1971
1942
1920
1920
1950
1928
1950
1920
1989
1989
1906
1975
1977
1949
1977
1957
1957
1948
1991
1972
1961
1926

MINIMUM
8,500
9,310

12,200
9, 120
8, 810

14, 800
13,500
12, 600
16,200
26, 500
25, 300
21, 600
22, 100
19, 900
16, 900
16,200
12, 600

9, 810
11, 100
12,500

8, 610
8,320
3,040
4,520
5,080
3,270
4, 910
8,130
5,050
5,120
1, 720
4, 820
3, 990
4, 460
3,580
3,780
1,240
2, 960
4,220
3, 540
2, 060
3, 340
3,710
3, 480
2, 570
4, 76b
6, 050
6,520
6,210
6,290
8, 170
9,330

YR
1940
1981
1981
1940
1940
1934
1934
1934
1941
1986
1981
1988
1988
1910
1986
1986
1986
1986
1986
1941
1941
1988
1988
1988
1986
1988
1988
1970
1986
1952
1986
1957
1954
1988
1999
1954
1999
1999
1954
1986
1987
1954

1998
1954
1953
1953
1954
1956
1987
1937
1958
1965

MEDIAN MEAN

61,500 81,800
61,900 78,800

63,500 74,600
68,500 86,500
71,400 87,100

70,100 88,700
74,500 94,300

80, 100 95,700
76,400 90,600
84,900 98,400
78,400 105,000

83,200 93,500
77,600 100 ' 000
75,500 92,000

65,600 79,600

59,800 68,500
56,600 61,400
46,600 60,400
45,700 55,400

39,100 47,300
36,400 42,700
30,700 40,300
29,900 38,700

27,100 34,400
25,700 30,700

22,800 27,600
23,200 28,900

22,000 30,400
20,700 28,900

21,900 27,300
21,200 23,900
20,000 22,400

19,700 23,700
17,300 21,600
15,600 19,800

15,200 18,500
14,800 17,400
12,900 16,400
13,400 18,500
12,900 21,200
12,700 17,400

12,800 18,000

14,600 18,900

14,800 21,000
15,600 24,000

16,900 26,400
23,600 35,000
23,200 41,400
34,306 42,700

37,900 50,900
34,300 55,600
55,300 66,100

RIVER SYSTEM OPERATIONS1903 - 1999 = 49800 CFS

August 2000 

WEEK 
ENDING 
JAN 7 
JAN 14 
JAN 21 
JAN 28 
FEB 4 
FEB 11 
FEB 18 
FEB 25 
MAR 4 
MAR 11 
MAR 18 
MAR 25 
APR 1 
APR 8 
APR 15 
APR 22 
APR 29 
MAY 6 
MAY 13 
MAY 20 
MAY 27 
JUN 3 
JUN 10 
JUN 17 
JUN 24 
JUL 1 
JUL 8 
JUL 15 
JUL 22 
JUL 29 
AUG 5 
AUG 12 
AUG 19 
AUG 26 
SEP 2 
SEP 9 
SEP 16 
SEP 23 
SEP 30 
OCT 7 
OCT 14 
OCT 21 
OCT 28 
NOV 4 
NOV 11 
NOV 18 
NOV 25 

WEEK 
NO. 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

DEC 2 48 
DEC 9 49 
DEC 16 50 
DEC 23 51 
DEC 31 52 
AVERAGE FLOW: 

Wheeler 56 

MAXIMUM, MINIMIUM, MEDIAN, AND MEAN 

Adjusted Flow by Weeks 
Wheeler 

MAXIMUM YR 
310,000 1949 
341,000 1946 
397,000 1947 
278,000 1954 
531,000 1957 
255,000 1957 
410,000 1948 
348,000 1991 
275,000 1962 
280,000 1917 
482,000 1973 
376,000 1980 
455,000 1994 
416,000 1977 
251,000 1911 
328,000 1998 
183,000 1970 
205,000 1984 
341,000 1984 
123,000 1983 
194,000 1983 
167,000 1973 
155,000 1909 
163,000 1989 
178,000 1989 

76,800 1928 
141,000 1989 
212,000 1916 
150,000 1916 
115,000 1916 

79,600 1971 
61,800 1942 

164,000 1920 
128,000 1920 

67,300 1950 
105,000 1928 

69,400 1950 
57,300 1920 

117,000 1989 
177,000 1989 
106,000 1906 
126,000 1975 

71,400 1977 
118,000 1949 
192,000 1977 
198,000 1957 
222,000 1957 
255,000 1948 
199,000 1991 
271,000 1972 
292,000 1961 
267,000 1926 

Years = 1903-1999 

AVERAGE WEEKLY CFS 

MINIMUM YR 
8,500 1940 
9,310 1981 

12,200 1981 
9,120 1940 
8,810 1940 

14,800 1934 
13,500 1934 
12,600 1934 
16,200 1941 
26,500 1986 
25,300 1981 
21,600 1988 
22,100 1988 
19,900 1910 
16,900 1986 
16,200 1986 
12,600 1986 

9,810 1986 
11,100 1986 
12,500 1941 

8,610 1941 
8,320 1988 
3,040 1988 
4,520 1988 
5,080 1986 
3,270 1988 
4,910 1988 
8,130 1970 
5,050 1986 
5,120 1952 
1,720 1986 
4,820 1957 
3,990 1954 
4,460 1988 
3,580 1999 
3,780 1954 
1,240 1999 
2,960 1999 
4,220 1954 
3,540 1986 
2,060 1987 
3,340 1954 
3,710 1998 
3,480 1954 
2,570 1953 
4,760 1953 
6,050 1954 
6,520 1956 
6,210 1987 
6,290 1937 
8,170 1958 
9,330 1965 

1903 - 1999 = 49800 CFS 

MEDIAN 
61,500 
61,900 
63,500 
68,500 
71,400 
70,100 
74,500 
80,100 
76,400 
84,900 
78,400 
83,200 
77,600 
75,500 
65,600 
59,800 
56,600 
46,600 
45,700 
39,100 
36,400 
30,700 
29,900 
27,100 
25,700 
22,800 
23,200 
22,000 
20,700 
21,900 
21,200 
20,000 
19,700 
17,300 
15,600 
15,200 
14,800 
12,900 
13,400 
12,900 
12,700 
12,800 
14,600 
14,800 
15,600 
16,900 
23,600 

MEAN 
81,800 
78,800 
74,600 
86,500 
87,100 
88,700 
94,300 
95,700 
90,600 
98,400 

105,000 
93,500 

100,000 
92,000 
79,600 
68,500 
61,400 
60,400 
55,400 
47,300 
42,700 
40,300 
38,700 
34,400 
30,700 
27,600 
28,900 
30,400 
28,900 
27,300 
23,900 
22,400 
23,700 
21,600 
19,800 
18,500 
17,400 
16,400 
18,500 
21,200 
17,400 
18,000 
18,900 
21,000 
24,000 
26,400 
35,000 

23,20~ 41,400 
34,300 42,700 
37,900 50,900 
34,300 55,600 
55,300 66,100 

RIVER SYSTEM OPERATIONS 



August 2000 Wheeler 57

ANNUAL OPERATING CYCLE

558

557

MAX EL 557.32 AT 2400 3-1-44

- - - - TOP OF GATES: EL 556.28 : NORMAL MAXIMUM: EL 556.0 -- - - - - - - - - - - - - - - - - - - - - - - - - -
556 - - - - - - - - - - - - - - - - - 1 1%7 -- - - - - - - - - - - - - - - - - - - - - - - -

U-

2f
0

w

555

554

MOSQUITO CONTROL PERIOD
POOL FLUCTUATED 1.0 FOOT

552 ý -- - - - --- - - - - - -

WINTER FLUCTUATION
RANGE 2.0 FEET551

550

549

NORMAL MINIMUM: EL 550.0------------------------------------

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
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ANNUAL OPERATING CYCLE 
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AREA IN 10,000 ACRES

-j

U,

_j
0

56 56 4320

6EXCLUDING DEWA TERED AREAS

" RTop Of Gates EL. 556. 28 •

aI I I I ,' EXCLUDING DEWATERED AREA
_Nermal Minimum Operating Level EL. 550

.40 Spillway Crest Level EL.541

540- 540\\96

NOTES:

520 Reservoir areas were measured on a composite map prepared by the Hydraulic Data
Branch with contours drawn at 10' intervals and scale I: 31,680. The map was
prepared from TVA navigation maps with contours at elevations 538, 545, 550, 556
and 560. Contours were made to conform to elevations on TVA sediment range
cross sections located at five to ten mile intervals. Diked areas were excluded.

510 Areas and volumes for the diked areas were computed from curves prepared by
the Flood Control Branch. The 1936 volume was computed by the contour method.
Volumes of sediment on succeeding dates were computed by the constant factor
method

Elevations are referred to the USC & GS 1929 General Adjustment.

Area of original river within reservoir = 17,600 acres.

Drainage area at dam =29,590 square miles.

Dam closure October 3, 1936.

490 1961 Volumes including dewatered areas assume dewatered area volumes to be

similar to those in 1936.

480'1 1 40
0 4 6 8 10 12 14 16 Is

VOLUME IN 100,000 ACRE -FEET

INCLUDING I AREAS _ _! EXCLUDING DEWATERED AREAS

1e61 - 1938 1947 1953 1 1955 19f 1ELEV
FT

19
AREA

AC
VOLUME
AC-FT

VOLUME
AC - T-

AREA
AC

VOLUME
AC-FT

VOLUME
AC-FT

VOLUME
AC -FT

VOLUME
AC-FT

VOLUME
AC- FT

580 88a100 1,42 0000 1,358,000
550.20 8.,000 1,142,000 1,011,000 02,000 1,122,000

556 67.070 1,12 !.000 1,050,000 01.190 181080000 1.058,000 1.048.000 1.047,000 1,037,000
550 45,450 792,000 720,000 44.810 790,000 740.000 727.000 726.000 718.000
545 33.090 590.000 520,000 33,000 590.000 549,000 538,000 538.000 528,000
541 27.200 472,000 27,280 472.000 432,000 420,000
530 24,07.0 393,000 335,000 24.870 393,000 355,000 344,000 343,000 335,000
530 .1a000 220 ,000 I e,800 2200000 190,000 170.000 177,000 171,000
520 0,0B0 80,600 05,00 8,080 108.00 74,400 07.000 67,300 05,600
510 3.000 31,300 1.,000 3,800 31,300 22,200 19.800 10,100 1a.100
500 1,220 7,140 900 1.220 7 ,140 1,810 1,240 1,040 000
400 13a 344 0 130 344 0 0 0 0
403.8 0 0 0 0 0 0 0 0 0

TENNESSEE RIVER-MILE 274.9

RESERVOIR AREAS

AND VOLUMES

WHEELER PROJECT
TENNESSEE VALLEY AUTHORITY

DIVISION OF WATER CONTROL PLANNING

TH/S DRAW/NG SUPERSEDES 3- DA - I- .32/AI4h,

suufEO RcouNC APPROVED

KNOXVILLE 112- 28-621 3 1 IA 1
I 1 3 210G784 R I
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AREA IN la, 000 AC RES 
9 8 6 5 4 3 2 0 
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I ~~V i"-~ ~J 
~E.~./ ! '9<,,: 

550 

540 

~
o\.,u V ,....-:Spillw.y Crest Level EL.541 K. 

5401---+--+--+,96' ulJ.'E. '" 
g I----+--+_ "o\,. r\ 
~ ~~ \~b " 
; 5301---~~~~~-+--+--+-~-~-~-~-~-~-~-~-~~~"'~,,-~-~-~530 

~ --~~vr-~~==~~===c==c==t==±==±==~~===c==c==t~,~~t--j 
~ ~ I NOTES: ..... " 

t;
~ 520 -

fII
-HJ't---t---1 Ruervoir areas were measured on a composite map prepared by the Hydraulic Data 1--~,'-\--+----1520 

Branch with contours drawn at la' intervals and scale I: 31,680. The map was 
prepared from TVA navigation maps .. ith contours at elevations 538,545,550,556 

~ q and 560. Contours were made to conform to elevations on TVA sediment range 
~ crQU sections located at five to ten mile intervals. Diked .reas were excluded. 

1----+---+'\~--l5 I 0 

1--+--+-\\-1500 

:z 5 I 0 HH'---t---+-~ 
o 

Areas and volumes for the diked are.s were computed from curves prepared by 
the Flood Control Branch. The 11136 volume w.is computed by the contour method. 
Volumes of sediment on succeeding d.tes were computed by the constant factor 
method. ~ ... 

-' ... 
500 '---+--+---1 

Elevations .re referred to the USC & GS 1929 General Adjustment. 

Area of origin.1 river within reservoir = 17,600 acres. 

Drainage area at dam =29,590 square miles. 

Dam Clo.ure October 3, 1936. 

490 t---+--+---I 1961 Volumes including dewatered areas as.ume dewatered aru volumes to be 
similar to tho.e in 1936, 

480L----L----L-~-L--~~--~1----~---~1---L--~~--~--~----~---L-1--~--~----~---L--~480 
0 2 4 6 8 10 12 14 16 18 

[lEV 

FT 

580 
558.28 
558 
550 
545 
541 
538 
530 
520 
510 
500 
490 
483.8 

INCLUDING DEWATERED AREAS 
1938 1951 

AREA VOLUII£ YOLUII E 
AC AC-FT AC-fT 

at. 100 1.428.000 I,HI,OOO 
e.,DOO 1,142,000 1,011.000 
87,010 1,121,000 I,UO,OOO 
45,450 192.000 120,000 
33.090 598,000 528,000 
21,280 412,000 
24.11,0 393,000 3H,OOO 
.18'.800 22 0.000 111,000 
8,080 88,100 85,100 
3,88 a 31,300 18, 100 
1.220 1,140 100 

138 344 a 
0 0 0 

VOLUIoiE IN 100,000 ACRE - fEET 

1938 
AREA vOLUIlE 

AC AC-FT 

82.000 1,122,000 
81.190 1,108,000 
44.810 790,000 
33.080 598,000 
21,280 . 412,000 
24,110 383.000 
18.800 220,000 
8,080 88,500 
3,eao 31,300 
1.220 . 1,140 

138 344 
0 a 

EXCLUDING O£WATEREO AIlEAS 
'1947 liS3 

YOLUIIE YOLUIIE 
AC-FT AC- FT 

1,058,000 1,048.000 
740,000 721.000 
549,000 538,000 
432.000 420,000 
355,000 344,000 
190,000 178.000 

14,400 61,800 
22,200 19.800 

1,110 1,240 
0 a 
0 a 

1958 1981 
VOLUIIE vOLUIlE 
AC-FT AC- FT 

1.047.000 1.031,000 
128,000 718,000 
538.000 528,000 

343.000 335.000 
171,000 111,000 
87,300 85,600 
1',100 11,100 
1,040 lOa 

a 0 
0 0 

TENNESSEE RIVE.R-MILE 274,9 

RESERVOIR AREAS 

AND VOLUMES 

WHEELER PROJECT 
TENNESSEE VALLEY AUTHORITY 

THis DRAWING SUPERSEDES 3-DA-I-32IAJ.lRI 
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SAFETY MODIFICATIONS FOR MAXIMUM PROBABLE FLOOD

CHRONOLOGY

Safety analysis studies for Wheeler Dam for the Probable Maximum Flood
(PMF) were started on May 10, 1978, and completed on March 4, 1982.

Final design started on December 12, 1979, and completed on February 2,
1982. Onsite construction began in January 1982 and was completed in

September 1982.

COST OF MODIFICATIONS

Design costs for the dam safety modifications to Wheeler Dam were

approximately $30,000. This did not include costs for dam safety

evaluation studies which resulted in the modifications. Construction

costs were approximately $300,000. The total project cost was

approximately $330,000.

CONTROLLING FEATURES

Foundation relief drain holes were drilled on the spillway and non-

overflow dam at Wheeler. Then pressure measuring/monitoring devices

were installed. This modification lowered the uplift pressure and

verified that the dam would be stable during the PMF with the relief

holes reducing the hydrologic pressure. These PMF modifications will

prevent breach and failure of the dam.
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SAFETY MODIFICATIONS FOR MAXIMUM PROBABLE FLOOD 

CHRONOLOGY 

Safety analysis studies for Wheeler Dam for the Probable Maximum Flood 
(PMF) were started on May 10, 1978, and completed on March 4, 1982. 
Final design started on December 12, 1979, and completed on February 2, 
1982. Onsite construction began in January 1982 and was completed in 
September 1982. 

COST OF MODIFICATIONS 

Design costs for the dam safety modifications to Wheeler Dam were 
approximately $30,000. This did not include costs for dam safety 
evaluation studies which resulted in the modifications. Construction 
costs were approximately $300,000. The total project cost was 
approximately $330,000. 

CONTROLLING FEATURES 

Foundation relief drain holes were drilled on the spillway and non
overflow dam at Wheeler. Then pressure measuring/monitoring devices 
were installed. This modification lowered the uplift pressure and 
verified that the dam would be stable during the PMF with the relief 
holes reducing the hydrologic pressure. These PMF modifications will 
prevent breach and failure of the dam. 



August 2000 Wheeler 60

CONSTRUCTION DATA

PERSONNEL

Initial Project

Dam

Construction

OnlyTotal Units 3 and 4

Peak employed
Total man-hours
Injuries
Days lost
Fatalities
Accident frequency

Accident severity

5,500
18,392,779

1,321
122,496

7
71.8

6,660

Units 5-8

360
1,025,342

12
380

0
11.7

371

4,750
9,927,959

570
74,360

5
57.4

7,490

390
642,519

7
758

0
10.9

1,180

Units 9-11

Peak employed
Total man-hours
Injuries
Days lost
Fatalities
Accident frequency
Accident severity

2,675,904
23

6,411
0

8.60
2,396

New locks

3,111,914
31

19,599
2

9.96
6,298
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CONSTRUCTION DATA 

PERSONNEL 

Initial Project 

Dam 
Construction 

Total Only Units 3 and 4 

Peak employed 5,500 4,750 390 
Total man-hours 18,392,779 9,927,959 642,519 
Injuries 1,321 570 7 
Days lost 122,496 74,360 758 
Fatalities 7 5 0 
Accident frequency 71. 8 57.4 10.9 
Accident severity 6,660 7,490 1,180 

Units 5-8 Units 9-11 New locks 

Peak employed 360 
Total man-hours 1,025,342 2,675,904 3,111,914 
Injuries 12 23 31 
Days lost 380 6,411 19,599 
Fatalities 0 0 2 
Accident frequency 11. 7 8.60 9.96 
Accident severity 371 2,396 6,298 
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CONSTRUCTION DATA (CONT.)

QUANTITIES

Initial Project

Dam and power facilities:
Excavation ....................................... 548,000 cu. yd
Concrete ........................................ 631,000 cu. yd
Reinforcing steel .................................... 8,500 tons
Form work ...................................... 3,000,000 sq. ft

Initial lock, by Corps of Engineers:
Concrete ......................................... 121,000 cu. yd

Highway and railroad:

Excavation ..................................... 1,230,000 cu. yd

Units 3 and 4:
Concrete .......................................... 18,600 cu. yd
Reinforcing steel ...................................... 847 tons
Form work ........................................ 122,600 sq. ft

Units 5-8

Concrete .......................................... 37,800 cu. yd
Reinforcing steel .................................... 1,673 tons
Form work ........................................ 244,000 sq. ft

Units 9-11:
Excavation ................ Rock, 66,100 cu. yd; concrete, 21,400

cu. yd; unclassified, 1,000 cu. yd
Concrete placed ................................... 64,000 cu. yd
Reinforcing steel .................................... 2,900 tons
Form work ......................................... 444,000 sq. ft

Main Lock:

Dredging ............... Rock, 6,100 cu. yd; other, 95,000 cu. yd
Excavation ............... Rock, 68,000 cu. yd; other, 75,000 cu.

yd; earthwork or grading, 50,000 cu.
yd

Fills and dikes .................................. 240,000 cu. yd
Concrete placed .................................. 227,000 cu. yd
Reinforcing steel .................................... 1,450 tons
Form work ........................................ 750,000 sq. ft
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CONSTRUCTION DATA (CONT.) 

QUANTITIES 
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Main Lock: 
Dredging ............... Rock, 6,100 cu. yd; other, 95,000 cu. yd 
Excavation ............... Rock, 68,000 cu. yd; other, 75,000 cu. 

yd; earthwork or grading, 50,000 cu. 
yd 

Fills and dikes .................................. 240,000 cu. yd 
Concrete placed .................................. 227,000 cu. yd 
Reinforcing steel .................................... 1,450 tons 
Form work ........................................ 750,000 sq. ft 
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CONSTRUCTION DATA (CONT.)

QUANTITIES (CONT.)

Auxiliary lock:
(1962 Construction Only)

Excavation ....................... Rock, 13,600 cu. yd; concrete,
66,000 cu. yd;

Concrete placed ................................... 89,000 cu. yd
Reinforcing steel ...................................... 430 tons
Form work ........................................ 273,000 sq. ft

HOUSING FACILITIES

Initial Project'

Permanent houses built ............................................ 15
Semi-permanent houses built ..................................... None
Low-cost houses built ............................................. 44
Dormitories built:

Staff (120 capacity) .......................................... 1
Men (600 total capacity) ...................................... 5

Public buildings constructed included a cafeteria (516 seats),
a hospital (14 beds), 2 community and recreation buildings,
and stores.
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CONSTRUCTION DATA (CONT.) 

QUANTITIES (CONT.) 

Auxiliary lock: 
(1962 Construction Only) 

Excavation ....................... Rock, 13,600 cu. yd; concrete, 
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Concrete placed ................................... 89,000 cu. yd 
Reinforcing steel ...................................... 430 tons 
Form work ........................................ 273,000 sq. ft 

HOUSING FACILITIES 

Ini tial Project' 

Permanent houses built ............................................ 15 
Semi-permanent houses built ..................................... None 
Low-cost houses built ............................................. 44 
Dormitories built: 

Staff (120 capacity) .......................................... 1 
Men (600 total capacity) ...................................... 5 

Public buildings constructed included a cafeteria (516 seats), 
a hospital (14 beds), 2 community and recreation buildings, 
and stores. 
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1939 1940 1941
"J A SO N D J FMAMJ J A ON 0 J rM AM J

I Erect mier and aggregate plant

2 Install draft tube bulkheads and gates

3 Dewvfer and remove si/1 1

4 Rock excavotion end clean-up g-
S Foundation treatment

6 Build and erect draft tube forms

7 O th e r fo r m s I nInIllll Il .l

8 Concrete , i u m

9 Place turbine embedded parts

/0 Install downstream pier nosing

/I Install turbines and 9overnors

12 Install generators

/3 Electrical equipmen*u

14. Miscellaneous interior work

15 Removal of p/ant and clean -up i- -in-i

16 Switchyard extension * 1 - --

* Structural work performed as separate project

CONSTRUCTION SCHEDULE-UNITS 3 & 4

August 2000 Wheeler 69 

ITEM 
1939 1940 . 1941 

J A S 0 N D J F M A .. J J A S 0 N D J f .. A .. J 

I Erect mixer and dggreg,gte plant 

" r-2 Install drlJf'f ft/be bvllcltertds dnd g4tes . I • .,. 
~ ~ .!.. • 

3 OeWl!lfer iJnd remove s;lt • c::: ~ . ~ • 
10; ~ 

4- Rock exctlvtlfion lind cletln-vp I ~ S· 
~ ."" -.;; . 

5 Foundation' frell/ment I~ ...... ~ 
.~ ~ e 6 Build and erect drtlff Ivbe forms ~ " 
~ 

.~ 

7 Olher Forms e 
~ e ~ 8 Concrefe t'r) 

~ 8 
:§ ~ !J Place turbine embedded parts 
...1. ~ 

Insttill downslret1m pier nosing I. ./ S 10 
I 

1/ Insteill turbines lind governors V 

12 Install generators 

13 Electrical equipment-

1-1. Miscelldneotls inferior worlc • •• •• •• •• •• •• •• •• •• •• •• 
15 Remov4! of' plant .and cleem -tip 

16 Switchy8rd extension .y(' 

* Structural worlr perFormed t!Js sep8r8te project 

CONSTRUCTION SCHEDULE - UNITS 3 & 4 
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ITEM 1947 1948 i 149 1950
I__ NJ J I MA N J A 0OUv J f M A H J 4 £A PJF wlN

2 1nsAdl clmre gw*s 9 ~w/aer

. Cxm•icre-t,, stop 3 ME

4~~~~~ PE""~-ccos~~Ui too

SCowr,*e -s ro.d SAV - ,,y I

7 ,vy.a 7 II

7CVMceMt-seCorVMe -W. S 7 ' ni o"iiawemv.
1 T•,r,•,e -h',c-',-Un,,6 a ' i 4F. Z

14 &MO cfwfi-1Mj 7

!1 TU•,•/ E r ucA*,to~-Lde## U , 1 I.............

i cer~ftromr~io' ~4 6

.we WvA far mw imft

P/ So~y""d surfoV *e P*nIiAs

2? ~* f/W M'~

CONSTRUCTION SCHEDULE - UNITS 5, 6, 7 & 8
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ITUI 
1941 1948 1949 It50 

A II ~ J • S 0 II D ~ F .. A .. " " A S 0 11 I) J , II '" II J J A S 0 II " J f II It II J 

I C'MsfrricfIM phM ~ I 

>1 Insl4l1 c~ ~I , Wt_1e 1 • ! 

J Concrt!/p· nffl $1. J II!!!! II 
, C~/p-HC(J(Id I.-WI S 4 

1 

S C~·SfMIIJd '. -limY' S • , 
-. , "~h·~ ~-1JnH 7 6 • 

7 C~h·SI:'I:CIfI(/~·/Im~8 , 7 • 
8 . TIP'/);i» trtdiM· Vnif' J 8 ,III • •• .. •• -!I Tvrlilm! U'/!!CNf)Il-1InI1 6' 9 • -II -I-• ! 

I 

IQ Tqr/);M; vfdi/ln-/lmY 1 I() • 1- --• • . 

II TurJNfM _Iion-Wle /I I 

11 ~,...f(1f" er«Mn .Vni/ S !Z lInl! S h ~ ~ KNQ-<18 

1.1 GfJIWrdW u«1i6n-vnff 6' J.J ~, 6. 1-11-48 

14 GeNthllcr u«fIon-Unll 7 II IJnH 1. I.NI-4g 

IJ ~tor rr«f/ert- tbtl; , 1$ Unil8. 
J.-,.5f) 

16 . ~I <lWU~-p.H. ~ 

17 EI«Itic6l1MlX/~·P.H. 11 

II s-ikhfl'd W()f'i I'v 11M tmlh f" 
" Swik/ly4rtll~1$ 19 

. 
lfJ CcivfrwfiM pIrrnf ~ 

, 
1I S~ $Ur~ M'I(/ ~AI "21 •• -21 ~ rW COMIrtJdiM· Units 7' 6 11 • 
1I AIwIr.htxM ,,.. fiItI ZJ ~. 

ZtI ~ 24 I • I • • i_. _, 

CONSTRUCTION SCM EDVLE - UNITS &, 6, 7 &. 8 
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DETAILED CONSTRUCTION
LAYOUT- UNITS 9-11

COMMERCIAL OPERATION CArES:
Unit' 9 - Dec. 21; 1962

S- /0-June.5, 1963,
" o -Cec. /8, M963Project Closed - may 30,9 i64.

August 2000 

DETAILED CONSTRUCTlON 
LA YOUT • UNITS 9 w 11 

COMMERCIAL OPERATION DATES: 
Unif> 9 - Otic. 2/~ 1962 

Of 10 - June 57 /963 , 
., (I - Dec. 18, 1963 

Project Closed - May 30, 1964. 

Wheeler 71 
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.g-Y I. - ~. -.

INOI ITEM QUAN IUNIT I 1961 I
BUILDINGS

AND
SHOPS

CONSTRUCTION
PLANT UTILITIES,

OTHER

COFFERDAM A
UPSTREAM

COFFERDAM 8
DOWNSTREAM

COFFERDAMS
AND

DIKES
COFFERDAMS

D AND F
AND

DIKE .E
TAILRACE

ROCK
EXCAVATION

CONCRETE
REMOVAL

CONCRETE
PLACEMENT

TURBINES

GENERATORS

I

I
POWERHOUSE

OTHER
EQUIPMENT

TRANSMISSION
PLANT

MODIFICATIONS

OTHER

HIGHWAY
BRIDGE

I
Ig61 II

| 4..

L EGENO:

SScheduled

As constructed

Expected delivery odte

OCTAILZtO
CONSlPAUIUCH SCNKDJLE

WRIV.ENRPO.MC

August 2000 

BUILDINGS 
AND 

SHOPS 

CONSTRUCTION 
PLANT 

UTILITIES, 

OTHER 

COFFERDAM A 
UPSTREAM 

COFfERDAM B 
. DOWNSTREAM 

COffERDAMS 
AND 

DIKES 
COFfERDAMS 

o AND f 
AND 

DIKt .E 
TAILRACE 

ROCK 
EXCAVATION 

CONCRETE 
REMOVAL 

CONCRETt 
PLACEMENT 

TURBINES 

POWERHOUSE GENERATORS 

OTHER 
EQUIPMENT 

. TRANSMISSION 
PLANT 

MODIfICATIONS 

OTHER 

HIGHWAY 
BRIDGE 

~ 

. 

INO 

.. 

Wheeler 72 

ITEM 1961 
QUAIl UNIT1"'1";"IA I"'I"IAISO 0 

A"6A 

'. 

LEGEND: 
~ Scheduled 

_ As consfnx:/'ed 

• Expecfed delivery eM,., 

-~-

-

~ 
oJ .. : .. [A"loJ " [A S [0 [MID 

1961 

-"" .... 
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1~Y -- --

NOI ITEM IQUAN IUNITI- 1962 I

BUILDINGS
AND

SHOPS

CONSTRUCTION
PLANT UTILITIES

OTHER

COFFERDAM A
UPSTREAM

COFFERDAM B

DOWNSTREAM

COFFERDAMS
AND

DIKES
COFFERDAMS
0 AND F

AND
DIKE E

TAILRACE

ROCK
EXCAVATION

CONCRETE
REMOVAL

CONCRETE
PLACEMENT'

TURBINES

POWERHOUSE GENERATORS

OTHER
EQUIPMENT

TRANSMISSION
PLANT

MODIFICATIONS

OTHER

HIGHWAY
BRIDGE-

JIFIMIAIM fiIA1310IN101

________________1_2
LEGENO.

Scheduled

As ,constructed
Expected delivery d0te

CCTAiLED
CONS1RUC~lT" 8~CHULE

August 2000 

CONSTRUCTION 
PLANT 

COffERDAMS 
AND 

DIKES 

POWERHOUSE 

BUILDINGS 
AND 

SHOPS 

UTILITIES 

OTHER 

COffERDAM A 
UPSTREAM 

COff[AOAM B 
DOWNSTREAM 

COffERDAMS 
D AND f 

AND 
DiKE E 

TAILRACE 

ROCK 
EXCAVATION 

CONCRETE 
REMOVAL 

CONCRETE 
PLACEMENT' 

TURBINES 

GENERATORS 

OTHER 
EQUIPMENT 

TRANSMISSION 
PlANT 

MOOlfICAT.lONS 

OTHER 

HIGHWAY 
BRIDGE. 

iNO 

-~ .,'" 

-

ITEM QUAN UNIT 

~ 

'--
~ 

,-.- ..... 

·.,eft..- .. ',. _"". 

__ '!I, .. 

LEGENO: 
~ Scheduled 

_ As 'constructed 

• Expected delivery dille 

Wheeler 73 
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7-v-I --

11
NOI ITEM IQUAN IUNIT I 1963 1

BUILDINGS
AND

SHOPS

CONSTRUCTION
PLANT UTILITIES

OTHER

COFFERDAM A
UPSTREAM

COFFERDAM 8
DOWNSTREAM

COFFERDAMS
AND

DIKES
COFFERDAMS

O AND F
AND

DIKE L
TAILRACE

ROCK
EXCAVATION

CONCRE TE
REMOVAL

CONCRETE
PLACEMENT

TURBINES

GENERATORS

I

POWERHOUSE

OTHER
EQUIPMENT

r.m

TRANSMISSION
PLANT

MODIFICATIONS

OTHER

HIGHWAY
BRIDOGE

I soea
____ ____ ___ _ j ___ ___ ___f__3

L EGEND:-

As constructed

'Expected, delivery deie

U,.)?. *.I.

OtYAILED
OONSTftUCTEOW CHWULC

WNZ~ WP~J~L~

August 2000 

BUILDINGS 
AND 

SHOPS 

CONSTRUCTION 
PLANT 

. UTI!-ITIES 

OTHER 

COFFERDAM A 
UPSTREAM 

COFFERDAM B 
DOWNSTREAM 

COffERDAMS 
AND 

DIKES 
COFFERDAMS 

o AND F 
AND 

O1KE E 
TAllRAa 

ROCK 
EXCAVATION 

CONCRETE 
REMOVAL 

CONCRETE 
PLACEMENT 

TURBINES 

POWERHOUSE GENERATORS 

OTHER 
EQUIPMENT 

TRANSMISSION 
PLANT 

MODIFICATIONS 

OTHER 

HIGHWAY 
BRIDGE 

. NO 

-' 
---' 

3 
-' -....., 

... 

ITEM QUAN 

Ii 
~ 

,--" ...... ..,., ,--

--

,. """ .... 

LEGEND: 
~ Schedulecl 

._ As cons/"rucfed 

• EXPflCflld, delivery dtIIfe 

UNIT 

~#.~ 
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August 200 Wheele 75

I IN1o I 'ITEM UAN IUNITJI

BUILDINGS
AND

SHOPS

CONSTRUCTION
PLANTPLANTUTILITIES

OTHER

COFFERDAM A
UPSTREAM

COFFERDAM 5
DOWNSTREAM

COFFERDAMS

AND
DIKE5

COFFERDAMS
0 AND F

AND
DIKE Er

TAILRACE.E

RbCK
IEXCAVATION

CONCRETE
REMOVAL

CONCRETE
PLACEMENT

TURBINES

POWERHOUSE GENERATORS

OTHER
EQUIPMENT

TRANSMISSION
PLANT

MODtFICATIONS

OTHER

HIGHWAY
BRIDGE

I Ir I6M0 IJ I 0Ioi
IG40 19sQ

m .. . |_ -

L EGE/VD:
s Scheduled

As constructed

* Expected delivery ltfe

OCTA".D
cOf'ABUC3TICW e oEDUwfLe

Emd,~[m Vt.• l

August 2000 

8UILDtNGS 
AND 

SHOPS 

CONSTRUCTION 
PLANT 

UTILITIES 
.' 

OTHER 

COrrEROAM ,. 
UPSTREAM 

corrERD,.M B 
DOWNSTREAM 

COffERDAMS 
AltO 

DIKES 
COffERDAMS 

o AND F 
AND 

DIKE E 
TAILRACE.· 

ROCK 
EXCAVATIoN 

CONCRETE 
REMOVAL 

CONCRETE 
PLACEMENT 

TUR81NES 

POWERHOUSE GENERATORS 

OTHER 
EQUIPMENT 

TRANSMISSION 
PLANT 

MOD'feCATIONS 

OTHER 

HIGHWAY 
BRIDGE 

.. 

• 

·ITEW 

..... 

&~.. • ... 

.. 
-. 

._- ..... -

LEGEND: 
~ Scheduled 

11IIIIIIII As consirucfed 

Wheeler 75 

QUAN UNIT iF I" I"I~~~~I.IOINID 

~I 

1 ... IAIMI.lI.lIAISIOINIO 
111t80 

u ... n .... 

De:TAIL£D 

• expected tlelivery dtlte 
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DETAILED CONSTRUCnON 
LA YOUr - LOCKS 
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I, 

I 
..I , 
.1 
\ -. '. 

_-dIIIPWl 

o 

o 

Wheeler 76 

) 

i 
.J 

August 2000 

DETAILED CONSTRUCnON 
LA your - LOCKS 

. \. ---
I, 

I 
..I , 
.1 
\ -. '. 

~"lIiP 

. ~ , " .. 

o 

o 
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Imo60 1961 IINO.1 ITEM .QUAN UNIT

ACCESS

BUILDINGS

CONSTRUCTION
PLANT

UTILITIES

OTHER

SOUTH SIDE

NORTH SIDE

TRANSSHIPMENT
FACILITIES

OVER DAM

B
DOWNSTREAM

C&0
DOWNSTREAM

COI:'FE ROAM5 E
DOWNSTREAM

A
UPSTREAM

F
UPSTREAM

TEMPORARY
BULKHEAD

DREDGING
PERMANENT

CHANNEL OTHER

HIGHWAY
BRIOGE

I1960 I
h ~ -'

LEG END:

Scheduled

j= As constructed

- AND A4Q"..Aw LaWc"A

0CTAILED
C0NS1RUtTi0W SCHEWLE

SHECT I

August 2000 

CONSTRUCTION 
PLANT 

TRANSSHIPMENT 
FACILITIES 

COFFERDAMS 

PERMANENT 
CHANNEL 

ACCESS 

8!11LDINGS 

UTILITIES 

OTHER 

SOUTH SIDE 

NORTH SIDE 

C&O 
DOWNSTREAM 

E 
OOWNSTREAM 

A 
UPSTREAM 

f 
UPSTREAM 

TEMPORARY 
BULKHEAD 

INO. ITEM 

~~ 

I--_D_R_E_OG_ING_--II-'~:H'=~ ~ 
~ ~ 

OTHER 

HIGHWAY 
BRIDGE 

Wheeler 77 

.QUAN 18eol t981 
UN'T •• ,. ,. IN 

.... 

LEGEND: 

~ Scheduled 

I'!IlI!fIlIII As constructed 

~~ 
,~ 

• 
I 

• 

• 
10 10 1M IA 
[1geO ItlSl 

IN 

......................... \,Oel<6 

OII:TAlU:O 
COHSTRUCTtON SCH£OUL£ 

SHU~ 
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NO. ITEM 1960 1961 7QUAN IUNIT

MAIN.
LOCK.

EXCAVATION,

AUXILIARY
LOCK

MAIN
LOCK

CONCRETE

AUXILIARY
LOCK

-MAIN
LOCK

EQUIPMENT

AUXILIARY
LOCK

I.

MAIN LOCK
OTHER

AUXILIARY LOCK
OTHER

IIOAI• rnlaI

I~~~~~9n Jf=o __________________

MAIW AWD AWIrIAAy LOCR

09TAIU[ol

CONSTRUCTiON SCHwULc-
SHEET 2

f WmCCL POJC 2,

August 2000 

EXCAVATION 

CONCRETE 

EQUIPMENT 

MAIN _ 
LOCK 

AUXILIARY 
LOCK 

MAIN 
LOCK 

AUXILIARY 
LOCK 

-MAIN 
U)CK 

AUXILIARY 
LOCK 

MAIN lOCK 
OTHER 

AUXILIARY LOCK 
OTH£A 

,n 

,., 
-,. 

.. ·.11 .. '" '" 

•• u,. 

Wheeler 78 

QUAN ~~IT l-::i!::r.9IN6:;01==+:OIJT:T.I~.,..~-:-r:ll/oA:':IL9.,:;:6IJ:;'II""""""''''IS''''IO'''''1N"'I~D 

S 

-!!il-.. ~i 

.. 

I. 

roiNlDIJI" IMIAIMIJ 1.1 I"'ISIOIH 
11960 1961 

.. AIN AlfD _'L_ ......., 

_. -- ~...!~\-csc~-" 'lUlU'\-' 
-sHt!:,. i 

,,~ 
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I-N N - ~ -.

Mo. ITEM QUAN iUNIT,I 1962
M~

ACCESS,

BUILDINGS

CONSTRUCTION
PLANT

UTILITIES

OTHER

SOUTH SIDE

NORTH SIDE

TRANSSHIPMENT
FACILITIES

OVER DAM

a
DOWNSTREAM

C&D

DOWNSTREAM

£COFFERDAMS DOWNSTREAM

A
UPSTREAM

r
UPSTREAM

TEMPORARY
BULKHEAD

DREDGING

PERMANENT
CHANNEL OTHER

I

HIGHWAY
BRIDGE

IAIMIJIJIJ
1962I

UA~N *Nb W~.SD*~ SOCAS

LEGEND." .CTAILED

"Sc/edu/ed cON STRUC TION S•-•EoUL
Acsued SHEET #

As constrwetled

August 2000 

CONSTRUCTION 
PLANT 

TRANSSHIPMENT 
FACILITIES 

COFFERDAMS 

PERMANENT 
CHANNEL 

ACCESS, 

B"ILOfNGS 

UTILITIES 

OTHER 

NORTH SlOt: 

OVER DAM 

8 
DOWNSTREAM 

C & 0 
DOWNSTREAM 

E 
DOWNSTREAM 

A 
UPSTREAM. 

F 
UPSTREAM 

TEMPORARY 
'BULKHEAD 

DREDGING 

, OTHER 

HIGHWAY 
8RIDGE 

I NO. ITEW ' 

~ 

Pi" 
~ 

r.~" 

~ 

~'-'.rI~4 

Wheeler 79 

Q'UAN UNIT: 1882 
.I IMAIMI.I IAlslolNID 

LEGEND: 

~, Scheduled 

IIIIIIII As constructed 

,,, " MIA ,M" " ,A S ;N iD 

1982 
..... N AN" __ UICI\.O 

D£TAlI.It1) 
CONSTRUCTION SCHIt1)Ul.C 

SHlEET I 
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Y.-Y. I

NO. ITEM .QUAN IUNIT I 1962 I

MAIN
LOCK

EXCAVATION

AUXILIARY
LOCK

MAIN
LOCK

CONCRETE

AUXILIARY
LOCK

MAIN
LOCK

EQUIPMENT

AUXILIARY
LOCK

MAIN LOCK
OTHER

AUXILIARY LOCK
OTHER

J
IQAJIJ

_______ __1___2

"ANAD AUXILL"" kAcmS

DETALECO
CONSTRUCRTO 'sC4wDU•.

S$MET 2

August 2000 

EXCAVATION 

CONCRETE 
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INSTRUCTIONS FOR USE OF TABLES

1. Tables Update

These tables supersede the tables issued in March 1967. The tables were revised to
increase the maximum headwater elevation covered in the tables from 558 feet to
560 feet and to remove the reference to trash gate 3, which no longer exists. The
increase in headwater elevation required a change in the maximum gate opening from a
fixed 13 feet to an opening designated as "UP," indicating that the bottom of the gate is
above the water surface. The tables were revised also to reflect the discharge values
obtained from SPfLLQ, which is a computer code used in TVA software for monitoring
spill discharges and determining gate arrangements.

2. Purpose of Tables

These tables provide a means for setting required spillway discharges and for
determining the discharge when a specific arrangement of gates is in use. The tabulated
discharges are based on test results from scale models.

The specific gate arrangements in the tables were determined by considering erosion data
obtained from spillway model studies together with incremental discharge values for
satisfactory spillway operation.

3. Range of Tables

The tables cover a discharge range from 0 to 777,000 cubic feet per second. Headwater
elevations range from 548 feet to 560 feet. The tailwater does not affect the discharges
from this spillway.

4. Arrangement of Tables

The tables show spillway discharges in cubic feet per second. Headwater elevations in
0. 1-foot increments are shown at the top of each column. The headwater range is shown
at the bottom of each page.

The discharge is tabulated under the headwater elevations for specific arrangements of
gate openings, which are indicated by number in the left and right columns of each page.
The numbered arrangements are defined in the table of Spillway Gate Arrangements on
pages 5 through 7. Reference to this table and to the drawing showing the location of the
gates on page 4 will determine the gate opening to which each gate is to be set for any
particular discharge given in the tables.

5. Discharge Intervals

The tables have been prepared so that the incremental discharge between tabulated
values for consecutive gate arrangements is generally less than 5 percent of the tabulated
discharge. The differences between tabulated discharges caused by a change of one
increment in headwater elevation are generally I percent or less. These limits arc

exceeded in some cases near the extreme ends of the tables where operation is relatively
infrequent. In general it is possible to set any required discharge within about 2-
1/2 percent and to know the actual discharge for any given set of conditions within
I percent. These tolerances are considered acceptable and therefore it will not be
necessaKy to interpolate between values jziven in these tables.

When the exact headwater elevation does not appear in the tables, the discharge for the
headwater elevation closest to it is used. For example, the column headed 553.1 is used
for actual headwater elevations between 553.05 feet and 553.14 feet inclusive. When the
actual headwater elevation is exactly halfway between tabular values, the larger value is
used.

6. Initial Opening of Spillway Gates

Prior to beginning a spillway gate operation, an observer will inspect the area below the
spillway to ensure the area is clear of boats and other unsafe conditions. When an all-
clear signal is received from the observer, the gate or gates to be used will be raised to
the required gate positions. The observer will remain on the spillway deck and observe
the downstream area during the entire period of gate change and will report any unsafe
conditions.

7. Raising and Lowering Gates

The gate operating mechanism and controls are located in the gallery at the dam. The
controls include electrical switches for raising and lowering individual gates, and master
switches for raising and lowering groups of five gates simultaneously. As a gate is raised
or lowered, a pointer visible from the control switch indicates the gate opening. Gate
opening positions for each foot of opening are marked on the indicator dials and
correspond to the openings used in the Spillway Gate Arrangement tables on pages 5
through 7. The opening designated as "UP" specifies that the gate (or gates in a gate
group) is opened far enough so that its bottom is above the water surface. This opening
is 13 feet for headwater elevations less than or equal to 557.7 feet, 14 feet for headwater
elevations greater than 557.7 feet and less than or equal to 559.0 feet, and 15 feet or
maximum opening for headwater elevations greater than 559.0 feet.

If the gates are opened in groups of five, the gate opening indicator for each gate should
be checked and, if necessary, the gate adjusted with the individual gate control. With the
gate opening indicator reading zero, the gate is closed. With the indicator reading 1, 2, 3,
4, 7, 10, 13, 14, or 15 feet, the gate is partially or fully open depending on the headwater
elevation.

As shown in the drawing on page 4, the sixty spillway gates are numbered consecutively
starting at the powerhouse side of the spillway. As also shown on the drawing, the 12
groups of five gates each are designated by letters assigned to each group.
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8. Special Instruction - Preventing Flow Over Top of Spillway Gates When
Headwater Elevation is Above 556.28 feet

If the headwater elevation exceeds 556.28 feet (actually, 556.23 feet to provide a 0.05-
foot margin of safety) the spillway gates must be set to one of the gate arrangements
listed in the tables to prevent flow over the tops of the gates. The minimum gate
openings are those corresponding to the lowest numbered gate arrangement for which a
discharge value is provided in the tables.

9. Use of Tables

The tables can be used in two ways: (1) to determine the arrangement of gates needed to
pass a required discharge at a given headwater elevation, and (2) to determine the
discharge for a given arrangement of gates and headwater elevation.

Example I -- What gate arrangement is necessary to pass a discharge of 60,500 cubic feet
per second with the headwater at elevation 550.62 feet?

The first step is to find the table in which the headwater elevation appears. Referring to
the contents page, we find that headwater elevations between 550 feet and 552 feet are
found on pages 10 and 11. The headwater elevation closest to 550.62 feet is 550.6 feet.
In the column headed 550.6 the discharge nearest to the required 60,500 cubic feet per
second is 60,490 cubic feet per second, found near the bottom of page 10. By tracing the
horizontal line in which 60,490 cubic feet per second appears, to either side of the page,
we find that gate arrangement 52 is the one for producing the discharge closest to 60,500
cubic feet per second at headwater elevation 550.62 feet. Reference to the table of gate
arrangements on page 6 shows that the gates and gate groups should be set with the gate
opening indicators reading as follows: gate 10 at 4 feet; gate groups D, F, H, J, and L at 4
feet; gates 6, 7, 8, and 9 at zero; and gate groups A, C, E, G, 1, and K at zero.

After the gates are opened, changes in the headwater elevation may require changes in
the gate arrangement to maintain the desired discharge. For example, if the headwater
should fall to 550.44 feet, the discharge will be found in the column headed 550.4. In
this column the discharge closest to 60,500 cubic feet per second is 60,840 cubic feet per
second for gate arrangement 53. To change to gate arrangement 53 from gate
arrangement 52, it is necessary to open gate 9 to gate opening indicator 2 feet.

Example 2 - What gate arrangement is necessary to pass a discharge of 205,000 cubic
feet per second with the headwater at elevation 549.63 feet?

The headwater elevation closest to 549.63 feet is 549.6 feet found on pages 8 and 9. In
the column headed 549.6 on page 9 the discharge closest to 205,000 cubic feet per
second is 203,800 cubic feet per second for gate arrangements 96 through 120. The
discharge is the same for all of these gate arrangements because for headwater elevation
549.6 feet all gates set to indicator readings 7, 10, and 13 feet ("UP" is 13 feet for this
headwater) are raised above the water surface. While any of gate arrangements 96
through 120 could be used to pass the desired discharge, the lowest gate arrangement,
number 96, should be used so that fewer gate changes will be required if the headwater
elevation should rise and it is desired to maintain the same discharge. Reference to the

table of gate arrangements on page 7 shows that the gate groups should all be set to gate
opening indicator readings of 7 feet for gate arrangement 96.

Exg=le 3 -- Suppose the operating records show that the headwater is at elevation
554.65 feet and gate arrangement 49 is in use. The headwater is found on page 14, which
is marked "Headwater 554 to 556." The elevation given is exactly halfway between
elevations 554.6 feet and 554.7 feet. The larger value, 554.7 feet, should be used. In the
column headed 554.7, opposite gate arrangement 49, the discharge is found to be 72,040
cubic feet per second.

10. Trash Gates

Discharge tables for trash gates I and 2 are given on page 19. As shown in the drawing
on page 4, trash gate I is located in the non-overflow section of the dam between the
powerhouse and the spillway. Trash gate 2 is located in the non-overflow section
between the navigation locks and the spillway. Discharge passes over the tops of these
gates and is increased by lowering the gates. In the closed, fully raised, position, the tops
of the trash gates are at elevation 556.28 feet. Gate position indicators marked in 1-foot
increments are located in the control gallery near the operating controls. Fractional gate
openings should not be set. Gate indicator reading 0 corresponds to a fully lowered trash
gate, positioned for maximum discharge. Gate indicator reading 6 corresponds to a fully
raised trash gate (6 feet above its 0 position) positioned for minimum discharge.

On page 19, discharges are provided for every 0.2-feet increment of headwater elevation
and 1 -foot increment of gate opening. For headwater elevations greater than 556.28 feet
the discharge that occurs when the gates are closed but overflowinjZ is already included
in the spillway discharge tables. Consequently, the trash gate discharges on page 19
reflect only the added discharge due to lowering the gates from their fully raised, or
closed, positions.

Because trash removal operations are independent of normal spilling operations, the
discharge through trash gates I and 2 that occurs during trash removal is not included in
the spillway discharge tables. The trash removal discharge, which is given in the tables
on page 19, must always be added to the discharge obtained from the spillway discharge
tables to obtain the total spillway discharge.

11. Operating Spillway with Unavailable Gates

This section provides guidance for selecting alternative gate arrangements when some
gates are unavailable because of maintenance.

For gate arrangements I through 60, the gate openings in gate group L may be shifted to
group 1. Gate openings in all other groups may be shifted one group to the left or one
group to the right. For gate arrangements 61 through 76, the gate openings in any one or
two groups may be shifted to any available group space so long as not more than 10
consecutive gates are closed at one time. For gate arrangements greater than 76, no
simple rules are available.
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table of gate arrangements on page 7 shows that the gate groups should all be set to gate 
opening indicator readings of 7 feet for gate arrangement 96. 

Example 3 -- Suppose the operating records show that the headwater is at elevation 
554.65 feet and gate arrangement 49 is in use. The headwater is found on page 14, which 
is marked "Headwater 554 to 556." The elevation given is exactly halfway between 
elevations 554.6 feet and 554.7 feet. The larger value, 554.7 feet, should be used. In the 
column headed 554.7, opposite gate arrangement 49, the discharge is found to be 72,040 
cubic feet per second. 

10. Trash Gates 

Discharge tables for trash gates I and 2 are given on page 19. As shown in the drawing 
on page 4, trash gate 1 is located in the non-overflow section of the dam between the 
powerhouse and the spillway. Trash gate 2 is located in the non-overflow section 
between the navigation locks and the spillway. Discharge passes over the tops of these 
gates and is increased by lowering the gates. In the closed, fully raised, position, the tops 
of the trash gates are at elevation 556.28 feet. Gate position indicators marked in I-foot 
increments are located in the control gallery near the operating controls. Fractional gate 
openings should not be set. Gate indicator reading 0 corresponds to a fully lowered trash 
gate, positioned for maximum discharge. Gate indicator reading 6 corresponds to a fully 
raised trash gate (6 feet above its 0 position) positioned for minimum discharge. 

On page 19, discharges are provided for every 0.2-feet increment of headwater elevation 
and I-foot increment of gate opening. For headwater elevations greater than 556.28 feet 
the discharge that occurs when the gates are closed but overflowing is already included 
in the spillway discharge tables. Consequently, the trash gate discharges on page 19 
reflect only the added discharge due to lowering the gates from their fully raised, or 
closed, positions. 

Because trash removal operations are independent of normal spilling operations, the 
discharge through trash gates 1 and 2 that occurs during trash removal is not included in 
the spillway discharge tables. The trash removal discharge, which is given in the tables 
on page 19, must always be added to the discharge obtained from the spillway discharge 
tables to obtain the total spillway discharge. 

11. Operating Spillway with Unavailable Gates 

This section provides guidance for selecting alternative gate arrangements when some 
gates are unavailable because of maintenance. 

For gate arrangements 1 through 60, the gate openings in gate group L may be shifted to 
group I. Gate openings in all other groups may be shifted one group to the left or one 
group to the right. For gate arrangements 61 through 76, the gate openings in anyone or 
two groups may be shifted to any available group space so long as not more than 10 
consecutive gates are closed at one time. For gate arrangements greater than 76, no 
simple rules are available. 
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WHEELER DAM

LOCATION OF SPILLWAY GATES & GATE GROUPS

Trash Gate No. 1

Trash Gate No. 2 -- Group L Group K Group J Group I Group H Group G Group F Group E Group D Group C Group B Group A

505855756555453525150494847464544434241 4039383736353433323130292827262524232221 20191817161514131211 10 9 8 7 6 5 4 3 2 1

Navigation Locks Spillway -- Downstream Elevation To Powerhouse

FLOW CONDITIONS ASSOCIATED WITH GATE OPENINGS
(flow conditions for openings 7 and 10 depend on headwater elevation)

- Crest Elevation 541.28

Gate Closed
Gate Position Indicator Number 0

Headwater Above Bottom of Gate
Gate Position Indicator Numbers 1, 2, 3, 4, 7, or 10

Bottom of Gate Raised Above Water Surface
Gate Position Indicator Numbers 7, 10, or UP

GATE NUMBERS, GATE GROUPS, AND GATE OPENINGS:
" Numbers are used in the Spillway Gate Arrangements to refer to single gates while letters are used to refE" to five-gate groupings.
" Gate openings referenced in the Spillway Gate Arrangements refer to gate openings in feet as marked on the gate position indictors.
" Gate opening "UP" indicates gate raised above water surface: 13 feet for headwater elevations 557.7 and below, 14 feet for headwater elevations 557.8

to 559.0, and 15 feet for headwater elevations above 559.0.
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WHEELER DAM 

LOCATION OF SPILLWAY GATES & GATE GROUPS 

Group L Group K Group J Group I Group H Group G Group F Group E Group D Group C Group B 

Trash Gate No 1 7 
Group A 

~~============~==================w~ 
Navigation Locks Spillway -- Downstream Elevation To Powerhouse -----; ... ~ 

FLOW CONDITIONS ASSOCIATED WITH GATE OPENINGS 
(flow conditions for openings 7 and 10 depend on headwater elevation) 

-- Crest Elevation 541.28 

.... 
. . " 

. 17. '. b. .. 

. ... . . ~ . . .~ . . .' 

Gate Closed Headwater Above Bottom of Gate Bottom of Gate Raised Above Water Surface 
Gate Position Indicator Number 0 Gate Position Indicator Numbers 1,2, 3,4, 7, or 10 Gate Position Indicator Numbers 7, 10, or UP 

GATE NUMBERS, GATE GROUPS, AND GATE OPENINGS: 
Numbers are used in the Spillway Gate Arrangements to refer to single gates while letters are used to refEr to five-gate groupings. 
Gate openings referenced in the Spillway Gate Arrangements refer to gate openings in feet as marked on the gate position indicaors. 
Gate opening "UP" indicates gate raised above water surface: 13 feet for headwater elevations 557.7 and below, 14 feet for headwater elevations 557.8 
to 559.0, and 15 feet for headwater elevations above 559.0. 
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SPILLWAY GATE ARRANGEMENTS

Gate Numbers and Gate Groups
E
(Dcm E L K i I H G F E D C B AC =z

60 59 58 57 56 55-51 50 49 48 47 46 45-41 40 39 38 37 36 35-31 30 29 28 27 26 25-21 20 19 18 17 16 15-11 10 9 8 7 6 5-1

1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 4 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 4 4 4 4 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 4 4 4 4 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 4 4 4 4 4 0 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 4 4 4 4 4 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 4 4 4 4 4 0 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0

16 4 4 4 4 4 0 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 4 4 4 4 4 0 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 4 4 4 4 4 0 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19 4 4 4 4 4 0 4 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 4 4 4 4 4 0 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

21 4 4 4 4 4 0 4 4 4 4 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 4 4 4 4 4 0 4 4 4 4 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 4 4 4 4 4 0 4 4 4 4 4 0 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 4 4 4 4 4 0 4 4 4 4 4 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 4 4 4 4 4 0 4 4 4 4 4 0 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GATE OPENINGS

Figures in columns under each gate number refer to gate openings in feet marked on the gate indicator dials.
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SPILLWAY GATE ARRANGEMENTS 

- Gate Numbers and Gate Groups c 
(J) '-
E (J) 
(J).Q 

B OlE L K J I H G F E 0 C A C ::l 
~z 

~ 60 59 58 57 56 55-51 50 49 48 47 46 45-41 40 39 38 37 36 35-31 30 29 28 27 26 25-21 20 19 18 17 16 15-11 10 9 8 7 6 5-1 

1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
9 4 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
10 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

11 4 4 4 4 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
12 4 4 4 4 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
13 4 4 4 4 4 0 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14 4 4 4 4 4 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 4 4 4 4 4 0 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 

16 4 4 4 4 4 0 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
17 4 4 4 4 4 0 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
18 4 4 4 4 4 0 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
19 4 4 4 4 4 0 4 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20 4 4 4 4 4 0 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

21 4 4 4 4 4 0 4 4 4 4 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
22 4 4 4 4 4 0 4 4 4 4 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23 4 4 4 4 4 0 4 4 4 4 4 0 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
24 4 4 4 4 4 0 4 4 4 4 4 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 4 4 4 4 4 0 4 4 4 4 4 0 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

26 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
27 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
29 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
30 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GATE OPENINGS 

Figures in columns under each gate number refer to gate openings in feet marked on the gate indicator dials. 
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WHEELER DAM

SPILLWAY GATE ARRANGEMENTS

Gate Numbers and Gate Groups
E
a) E L K i I H G F E D C B A
Ca Z
t
< 60 59 58 57 56 55-51 50 49 48 47 46 45-41 40 39 38 37 36 35-31 30 29 28 27 26 25-21 20 19 18 17 16 15-11 10 9 8 7 6 5-1

31 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
32 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
33 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
34 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

36 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
37 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
38 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
39 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0
40 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0

41 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 2 0 0 0 0 0 0 0 0 0 0 0
42 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 0 0 0 0 0 0 0 0 0 0 0
43 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 2 0 0 0 0 0 0 0 0 0 0
44 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 0 0 0 0 0 0 0 0 0 0
45 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 2 0 0 0 0 0 0 0 0 0

46 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 0 0 0 0 0 0 0 0 0
47 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 2 0 0 0 0 0 0 0 0
48 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 0 0 0 0 0 0 0 0
49 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 2 0 0 0 0 0 0 0
50 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 0 0 0 0 0 0

51 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 2 0 0 0 0 0
52 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 0 0 0 0 0
53 4 4 4 4' 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 2 0 0 0 0
54 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 0 0 0 0
55 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 2 0 0 0

56 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 0 0 0
57 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 2 0 0
58 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 0 4 4 4 4 0 0
59 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 2 0

1 60 1 4 1 4 1 4 4 1 4 0 4 4 4 4 4 0 4 ý4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0

GATE OPENINGS

Figures in columns under each gate number refer to gate openings in feet marked on the gate indicator dials.
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SPILLWAY GATE ARRANGEMENTS 

"E Gate Numbers and Gate Groups OJ ~ 
E OJ 
OJ .0 
OlE L K J I H G F E 0 C B A c: :::J 

~z 
60 56 <l:: 59 58 57 55-51 50 49 48 47 46 45-41 40 39 38 37 36 35-31 30 29 28 27 26 25-21 20 19 18 17 16 15-11 10 9 8 7 6 5-1 

31 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
32 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
33 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
34 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
35 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

36 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
37 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
38 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
39 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 
40 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 

41 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 2 0 0 0 0 0 0 0 0 0 0 0 
42 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 0 0 0 0 0 0 0 0 0 0 0 
43 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 2 0 0 0 0 0 0 0 0 0 0 
44 4 4 4 4 4 0 4 4 4 4 4 o ~ 4 4 4 4 4 0 4 4 4 4 4 0 4 4 0 0 0 0 0 0 0 0 0 0 
45 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 2 0 0 0 0 0 0 0 0 0 

46 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 0 0 0 0 0 0 0 0 0 
47 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 2 0 0 0 0 0 0 0 0 
48 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 0 0 0 0 0 0 0 0 
49 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 2 0 0 0 0 0 0 0 
50 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 0 0 0 0 0 0 

51 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 2 0 0 0 0 0 
52 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 0 0 0 0 0 
53 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 2 0 0 0 0 
54 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 0 0 0 0 
55 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 2 0 0 0 

56 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 0 0 0 
57 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 2 0 0 
58 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 0 0 
59 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 2 0 
60 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 4 4 4 4 4 0 

GATE OPENINGS 

Figures in columns under each gate number refer to gate openings in feet marked on the gate indicator dials. 
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SPILLWAY GATE ARRANGEMENTS

Gate Numbers and Gate Groups
E L K J I H G F E D C B A

.z

60-56 55-51 50-46 45-41 40-36 35-31 30-26 25-21 20-16 15-11 10-6 5-1

61 4 1 4 0 4 0 4 0 4 0 4 0
62 4 2 4 0 4 0 4 0 4 0 4 0
63 4 3 4 0 4 0 4 0 4 0 4 0
64 4 4 4 0 4 0 4 0 4 0 4 0
65 4 4 4 1 4 0 4 0 4 0 4 0

66 4 4 4 2 4 0 4 0 4 0 4 0
67 4 4 4 3 4 0 4 0 4 0 4 0
68 4 4 4 4 4 0 4 0 4 0 4 0
69 4 4 4 4 4 1 4 0 4 0 4 0
70 4 4 4 4 4 2 4 0 4 0 4 0

71 4 4 4 4 4 3 4 0 4 0 4 0
72 4 4 4 4 4 4 4 0 4 0 4 0
73 4 4 4 4 4 4 4 1 4 0 4 0
74 4 4 4 4 4 4 4 2 4 0 4 0
75 4 4 4 4 4 4 4 3 4 0 4 0

76 4 4 4 4 4 4 4 4 4 0 4 0
77 4 4 4 4 4 4 4 4 4 1 4 0
78 4 4 4 4 4 4 4 4 4 2 4 0
79 4 4 4 4 4 4 4 4 4 3 4 0
80 4 4 4 4 4 4 4 4 4 4 4 0

81 4 4 4 4 4 4 4 4 4 4 4 1
82 4 4 4 4 4 4 4 4 4 4 4 2
83 4 4 4 4 4 4 4 4 4 4 4 3
84 4 4 4 4 4 4 4 4 4 4 4 4
85 7 4 4 4 4 4 4 4 4 4 4 4

86 7 4 7 4 4 4 4 4 4 4 4 4
87 7 4 7 4 7 4 4 4 4 4 4 4
88 7 4 7 4 7 4 7 4 4 4 4 4
89 7 4 7 4 7 4 7 4 7 4 4 4
90 7 4 7 4 7 4 7 4 7 4 7 4

'E Gate Numbers and Gate Groups

= L K J I H G F E D C B A•z

60-56 55-51 50-46 45-41 40-36 35-31 30-26 25-21 20-16 15-11 10-6 5-1

91 7 7 7 4 7 4 7 4 7 4 7 4
92 7 7 7 7 7 4 7 4 7 4 7 4
93 7 7 7 7 7 7 7 4 7 4 7 4
94 7 7 7 7 7 7 7 7 7 4 7 4
95 7 7 7 7 7 7 7 7 7 7 7 4

96 7 7 7 7 7 7 7 7 7 7 7 7
97 10 7 7 7 7 7 7 7 7 7 7 7
98 10 7 10 7 7 7 7 7 7 7 7 7
99 10 7 10 7 10 7 7 7 7 7 7 7

100 10 7 10 7 10 7 10 7 7 7 7 7

101 10 7 10 7 10 7 10 7 10 7 7 7
102 10 7 10 7 10 7 10 7 10 7 10 7
103 10 10 10 7 10 7 10 7 10 7 10 7
104 10 10 10 10 10 7 10 7 10 7 10 7
105 10 10 10 10 10 10 10 7 10 7 10 7

106 10 10 10 10 10 10 10 10 10 7 10 7
107 10 10 10 10 10 10 10 10 10 10 10 7
108 10 10 10 10 10 10 10 10 10 10 10 10
109 UP 10 10 10 10 10 10 10 10 10 10 10
110 UP 10 UP 10 10 10 10 10 10 10 10 10

Ill UP 10 UP 10 UP 10 10 10 10 10 10 10
112 UP 10 UP 10 UP 10 UP 10 10 10 10 10
113 UP 10 UP 10 UP 10 UP 10 UP 10 10 10
114 UP 10 UP 10 UP 10 UP 10 UP 10 UP 10
115 UP UP UP 10 UP 10 UP 10 UP 10 UP 10

116 UP UP UP UP UP 10 UP 10 UP 10 UP 10
117 UP UP UP UP UP UP UP 10 UP 10 UP 10
118 UP UP UP UP UP UP UP UP UP 10 UP 10
119 UP UP UP uP UP uP UP UP UP UP UP 10
120 UP U L UP UP UP UP UU UP UP UP UP UP

GATE OPENINGS

Figures in columns under each gate number refer to gate openings in feet marked on the gate indicator dials.

UP = 13 for HW <= 557.7, UP = 14 for 557.7 < HW <= 559.0, UP = 15 for HW > 559.0 (HW = headwater elevation)
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SPILLWAY GATE ARRANGEMENTS 

c Gate Numbers and Gate Groups Q) ~ 
E Q) 
Q).J:J 

OlE L K J I H G F E D C B A c: :::l 

c Gate Numbers and Gate Groups Q) ~ 
E Q) 
Q) .J:J 

OlE L K J I H G F E D C B A c: :::l 
~z ~ z 
.:t 60-56 55-51 50-46 45-41 40-36 35-31 30-26 25-21 20-16 15-11 10-6 5-1 .:t 60-56 55-51 50-46 45-41 40-36 35-31 30-26 25-21 20-16 15-11 10-6 5-1 

61 4 1 4 0 4 0 4 0 4 0 4 0 91 7 7 7 4 7 4 7 4 7 4 7 4 
62 4 2 4 0 4 0 4 0 4 0 4 0 92 7 7 7 7 7 4 7 4 7 4 7 4 
63 4 3 4 0 4 0 4 0 4 0 4 0 93 7 7 7 7 7 7 7 4 7 4 7 4 
64 4 4 4 0 4 0 4 0 4 0 4 0 94 7 7 7 7 7 7 7 7 7 4 7 4 
65 4 4 4 1 4 0 4 0 4 0 4 0 95 7 7 7 7 7 7 7 7 7 7 7 4 

66 4 4 4 2 4 0 4 0 4 0 4 0 96 7 7 7 7 7 7 7 7 7 7 7 7 
67 4 4 4 3 4 0 4 0 4 0 4 0 97 10 7 7 7 7 7 7 7 7 7 7 7 
68 4 4 4 4 4 0 4 0 4 0 4 0 98 10 7 10 7 7 7 7 7 7 7 7 7 
69 4 4 4 4 4 1 4 0 4 0 4 0 99 10 7 10 7 10 7 7 7 7 7 7 7 
70 4 4 4 4 4 2 4 0 4 0 4 0 100 10 7 10 7 10 7 10 7 7 7 7 7 

71 4 4 4 4 4 3 4 0 4 0 4 0 101 10 7 10 7 10 7 10 7 10 7 7 7 
72 4 4 4 4 4 4 4 0 4 0 4 0 102 10 7 10 7 10 7 10 7 10 7 10 7 
73 4 4 4 4 4 4 4 1 4 0 4 0 103 10 10 10 7 10 7 10 7 10 7 10 7 
74 4 4 4 4 4 4 4 2 4 0 4 0 104 10 10 10 10 10 7 10 7 10 7 10 7 
75 4 4 4 4 4 4 4 3 4 0 4 0 105 10 10 10 10 10 10 10 7 10 7 10 7 

76 4 4 4 4 4 4 4 4 4 0 4 0 106 10 10 10 10 10 10 10 10 10 7 10 7 
77 4 4 4 4 4 4 4 4 4 1 4 0 107 10 10 10 10 10 10 10 10 10 10 10 7 
78 4 4 4 4 4 4 4 4 4 2 4 0 108 10 10 10 10 10 10 10 10 10 10 10 10 
79 4 4 4 4 4 4 4 4 4 3 4 0 109 UP 10 10 10 10 10 10 10 10 10 10 10 
80 4 4 4 4 4 4 4 4 4 4 4 0 110 UP 10 UP 10 10 10 10 10 10 10 10 10 

81 4 4 4 4 4 4 4 4 4 4 4 1 111 UP 10 UP 10 UP 10 10 10 10 10 10 10 
82 4 4 4 4 4 4 4 4 4 4 4 2 112 UP 10 UP 10 UP 10 UP 10 10 10 10 10 
83 4 4 4 4 4 4 4 4 4 4 4 3 113 UP 10 UP 10 UP 10 UP 10 UP 10 10 10 
84 4 4 4 4 4 4 4 4 4 4 4 4 114 UP 10 UP 10 UP 10 UP 10 UP 10 UP 10 
85 7 4 4 4 4 4 4 4 4 4 4 4 115 UP UP UP 10 UP 10 UP 10 UP 10 UP 10 

86 7 4 7 4 4 4 4 4 4 4 4 4 116 UP UP UP UP UP 10 UP 10 UP 10 UP 10 
87 7 4 7 4 7 4 4 4 4 4 4 4 117 UP UP UP UP UP UP UP 10 UP 10 UP 10 
88 7 4 7 4 7 4 7 4 4 4 4 4 118 UP UP UP UP UP UP UP UP UP 10 UP 10 
89 7 4 7 4 7 4 7 4 7 4 4 4 119 UP UP UP UP UP UP UP UP UP UP UP 10 
90 7 4 7 4 7 4 7 4 7 4 7 4 120 UP UP UP UP UP UP UP UP UP UP UP UP 

GATE OPENINGS 

Figures in columns under each gate number refer to gate openings in feet marked on the gate indicator dials. 

UP = 13 for HW <= 557.7, UP = 14 for 557.7 < HW <= 559.0, UP = 15 for HW > 559.0 (HW = headwater elevation) 



8 WHEELER DAM
SPILLWAY DISCHARGE

IN CUBIC FEET PER SECOND

5480 [HEADWATER ELEVATION
_____548.0 548.1 548.2 548.3 548.4 548.5 548.6 548.7 548.8 548.9 549.0 [ 549.1 1 549.2 549.3 549.4 1 549.5 [ 549.6 1549.7 1549.8 1549.9 1550.0

1 1,020 1,030 1,040 1,050 1,060 1,070 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,140 1,150 1,160 1,170 1,180 1,180 1,190 1
1,860 1,880 1,900 1,910 1,930 1,950 1,970 1,990 2, 010 2 020 2, 040 2, 060 2, 080 2, 100 2,120 2, 140 2,160 2, 170 2,190 2, 210 2, 230 2

3 2,880 2,910 2,930 2,960 2,990 3,010 3,040 3,070 3,100 3,130 3,150 3,180 3,210 3,240 3,260 3,290 3,320 3,340 3,370 3,390 3,420 3
4 3,720 3,760 3,790 3, 830 3,860 3, 890 3,930 3, 970 4, 010 4, 050 4,090 4, 130 4,160 4,200 4,240 4, 280 4,310 4,350 4, 380 4,420 4, 450 4
5 4,740 4,790 4,830 4,870 4,920 4,960 5:010 5,060 5,100 5,150 5,200 5,240 5,290 5,340 5,380 5,430 5,470 5,510 5,560 5,600 5,640 5

6 5,580 5,630 5,690 5,740 5,790 5,840 5,900 5,960 6,020 6,070 6,130 6,190 6,250 6,300 6,360 6,410 6,470 6,520 6,570 6,620 6,680 6
7 6, 600 6,660 6,730 6, 790 6,850 6,910 6,970 7, 040 7, 110 7,180 7,240 7, 310 7,370 7,440 7, 500 7, 560 7,630 7,690 7,750 7,810 7,870 7
8 7,440 7,510 7,580 7,650 7,720 7,790 7,870 7,940 8,020 8,100 8, 180 8,250 8,330 8,400 8,480 8, 550 8,620 8,690 8,760 8,830 8,900 8
9 8,460 8,540 8,620 8,700 8,770 8,850 8,940 9,030 9,110 9,200 9,290 9,370 9,450 9,540 9,620 9,700 9,780 9,860 9,940 10,020 10,090 9

10 9,300 9,390 9,480 9,560 9,650 9,730 9,830 9,930 10,030 10,120 10,220 10,320 10,410 10,500 10,600 10,690 10,780 10,860 10,950 11,040 11,130 10

11 10,320 10,420 10,520 10,610 10,700 10,800 10,910 11,010 11,120 11,230 11,330 11,430 11,540 11,640 11,740 11,840 11,940 12,030 12,130 12,220 12,320 11
12 11,160 11,270 11,370 11,480 11,580 11,680 11,800 11,920 12,030 12,150 12, 260 12,380 12,490 12,600 12,720 12,830 12, 930 13,040 13,140 13,250 13,350 12
13 12,180 12,300 12,410 12,520 12, 630 12,750 12,870 13, 000 13,130 13,250 13, 370 13,500 13,620 13,740 13,860 13,980 14, 090 14,210 14,320 14,430 14,540 13
14 13,020 13,150 13,270 13,390 13,510 13,630 13,770 13,900 14,040 14,170 14,310 14,440 14,570 14,700 14,830 14,960 15,090 15,210 15,330 15,450 15,580 14
15 14,040 14,180 14,310 14,440 14,560 14,690 14,840 14,990 15,130 15,280 15,420 15,560 15,700 15,840 15,980 16,120 16,250 16,380 16,510 16,640 16,770 15

16 14,880 15, 030 15,160 15,300 15,440 15,580 15,730 15, 890 16,050 16,200 16,350 16,500 16,660 16,810 16,950 17,100 17,240 17,380 17,520 17,660 17,800 16
17 15,910 16, 060 16,200 16,350 16,490 16,640 16,810 16,970 17,140 17,300 17,460 17,620 17,780 17,940 18,100 18,250 18,400 18,550 18,700 18,850 18,990 17
18 16,750 16,900 17,060 17,210 17, 360 17,520 17,700 17, 880 18,050 18,220 18, 400 18,570 18,740 18,910 19,070 19,240 19,400 19,560 19,710 19,870 20,030 18
19 17,770 17, 930 18,100 18,260 18,420 18,590 18,770 18, 960 19,140 19,330 19, 510 19,690 19,860 20,040 20,220 20, 390 20,560 20,720 20,890 21,050 21,220 19
20 18,610 18, 780 18,950 19,130 19,290 19,470 19,670 19,860 20,060 20,250 20,440 20,630 20,820 21,010 21,190 21,380 21,550 21,730 21,900 22,080 22,250 20

21 19,630 19,810 19,990 20,170 20, 350 20,540 20, 740 20,950 21,150 21,350 21,550 21,750 21,950 22, 140 22,340 22, 530 22, 710 22,900 23, 080 23,260 23,440 21
22 20,470 20, 660 20,850 21,040 21,220 21,420 21,630 21,850 22,060 22,270 22,480 22,690 22,900 23,110 23,310 23, 510 23, 710 23, 900 24, 090 24,290 24,480 22
23 21,490 21,690 21,890 22,090 22, 280 22,480 22, 710 22,930 23,150 23, 380 23, 590 23, 810 24,030 24,240 24,460 24, 670 24, 870 25, 070 25, 270 25,470 25,670 23
24 22,330 22,540 22, 750 22,950 23, 150 23, 360 23, 600 23,830 24,070 24, 300 24, 530 24, 760 24, 980 25, 210 25, 430 25, 650 25, 860 26, 080 26, 290 26,490 26,700 24
25 23,350 23, 570 23,780 24,000 24, 210 24,430 24,670 24,920 25,160 25,400 25, 640 25,870 26,110 26,340 26,570 26, 800 27, 020 27,240 27,460 27, 680 27,890 25

26 24,190 24,420 24,640 24,860 25, 080 25,310 25, 570 25,820 26,070 26, 320 26, 570 26,820 27,060 27, 310 27,550 27, 790 28, 020 28,250 28, 480 28, 700 28,930 26
27 25,210 25,450 25,680 25,910 26,140 26,380 26,640 26,900 27,170 27,420 27, 680 27,940 28,190 28, 440 28,690 28, 940 29, 180 29,420 29, 650 29, 890 30,120 27
28 26,050 26,290 26,540 26,780 27, 010 27,260 27,530 27,810 28,080 28, 350 28, 620 28,880 29,150 29,410 29,670 29, 930 30, 170 30, 420 30, 670 30, 910 31,150 28
29 27,070 27, 320 27,580 27,820 28, 070 28,320 28,610 28,890 29,170 29,450 29, 730 30,000 30,270 30, 540 30,810 31,080 31,330 31,590 31,840 32,090 32, 340 29
30 27,910 28,170 28,430 28,690 28, 940 29,200 29, 500 29, 790 30,080 30, 370 30, 660 30,950 31,230 31,510 31,790 32, 060 32,330 32,590 32, 860 33,120 33, 380 30

31 28,930 29,200 29,470 29,740 30,000 30,270 30, 570 30,880 31,180 31,470 31, 770 32, 060 32, 360 32,650 32,930 33, 220 33,490 33, 760 34, 030 34, 300 34,570 31
32 29,770 30,050 30,330 30,600 30, 870 31,150 31,470 31,780 32,090 32,400 32, 700 33, 010 33, 310 33, 610 33,910 34, 200 34,490 34, 770 35, 050 35, 320 35,600 32
33 30, 790 31,080 31,370 31,650 31,930 32,220 32,540 32, 860 33, 180 33, 500 33, 810 34, 130 34,440 34, 750 35, 050 35, 350 35, 650 35, 940 36, 220 36, 510 36, 790 33
34 31,630 31,930 32,220 32,510 32, 800 33,100 33,430 33, 770 34, 100 34,420 34, 750 35, 070 35, 390 35,710 36,030 36, 340 36, 640 36,940 37, 240 37, 530 37, 830 34
35 32,650 32,960 33,260 33,560 33,860 34,160 34,510 34, 850 35,190 35,520 35,860 36,190 36, 520 36,850 37, 170 37, 490 37,800 38,110 38, 410 38, 720 39,020 35

36 33,490 33,810 34,120 34,430 34, 730 35,050 35,400 35, 750 36,100 36,450 36, 790 37, 130 37, 470 37,810 38,150 38,480 38, 800 39,110 39,430 39, 740 40,050 36
37 34,510 34,840 35,160 35,470 35, 790 36,110 36, 470 36, 840 37,190 37, 550 37, 900 38,250 38, 600 38, 950 39,290 39, 630 39, 960 40, 280 40, 600 40, 920 41,240 37
38 35,350 35, 680 36,010 36,340 36, 660 36,990 37, 370 37, 740 38, 110 38, 470 38, 840 39,200 39,560 39, 910 40,270 40, 610 40, 950 41,290 41, 620 41,950 42,280 38
39 36,370 36, 710 37,050 37, 390 37, 720 38,060 38,440 38, 820 39, 200 39, 570 39, 950 40, 320 40, 680 41,050 41,410 41,770 42, 110 42, 450 42, 790 43, 130 43,470 39
40 37,210 37, 560 37,910 38, 250 38, 590 38, 940 39, 330 39, 720 40, 110 40,500 40, 880 41,260 41,640 42, 010 42, 390 42, 750 43, 110 43, 460 43, 810 44,160 44,500 40

41 38,230 38, 590 38,950 39,300 39,640 40,010 40,410 40, 810 41,210 41,600 41,990 42,380 42,770 43,150 43, 530 43, 900 44, 270 44,630 44, 990 45,340 45,690 41
42 39,070 39, 440 39,800 40,160 40,520 40,890 41,300 41,710 42,120 42, 520 42, 920 43,320 43,720 44,110 44,500 44, 890 45, 260 45, 630 46, 000 46,360 46,730 42
43 40,090 40,470 40,840 41,210 41,570 41,950 42, 370 42, 790 43,210 43, 620 44, 030 44,440 44,850 45,250 45,650 46,040 46,420 46,800 47,180 47,550 47,920 43
44 40,930 41,320 41,700 42,080 42,450 42,830 43,270 43, 700 44,120 44,550 44, 970 45,390 45, 800 46, 210 46,620 47,030 47, 420 47,800 48,190 48,570 48,950 44
45 41,950 42, 350 42,740 43,120 43,500 43,900 44,340 44, 780 45,220 45, 650 46, 080 46,510 46, 930 47, 350 47,770 48,180 48, 580 48,970 49, 370 49,760 50,140 45

46 42,790 43,200 43,600 43,990 44,380 44,780 45,230 45,680 46,130 46, 570 47, 010 47,450 47, 880 48,320 48,740 49, 160 49, 570 49,980 50, 380 50,780 51,180 46
47 43,810 44,230 44,630 45,040 45,430 45,850 46,310 46,770 47,220 47, 670 48,120 48,570 49, 010 49,450 49, 890 50, 320 50, 730 51,150 51, 560 51,960 52,370 47
48 44,650 45,080 45,490 45,900 46,310 46,730 47,200 47,670 48,140 48, 600 49, 060 49,510 49, 970 50,420 50, 860 51,300 51,730 52, 150 52, 570 52,990 53,400 48
49 45,680 46,110 46,530 46,950 47,360 47,790 48,270 48,750 49,230 49, 700 50,170 50,630 51,090 51,550 52,010 52, 450 52, 890 53, 320 53, 750 54,170 54,590 49
50 46,520 46,950 47, 390 47,810 48, 230 48,670 49, 170 49, 660 50,140 50,620 51,100 51,580 52, 050 52, 520 52, 980 53,440 53, 880 54, 320 54, 760 55, 190 55, 630 50

51 47,540 47, 980 48,430 48,860 49, 290 49,740 50, 240 50, 740 51,230 51,720 52, 210 52, 690 53,170 53, 650 54,130 54, 590 55,040 55,490 55, 940 56, 380 56, 820 51
52 48,380 48,830 49,280 49,730 50, 160 50,620 51,130 51,640 52,150 52,650 53, 150 53,640 54,130 54,620 55,100 55, 580 56,040 56,500 56,950 57,400 57,850 52
53 49,400 49,860 50,320 50,770 51,220 51,690 52,210 52,730 53,240 53,750 54, 250 54,760 55,260 55, 750 56,240 56, 730 57, 200 57,660 58,130 58, 590 59,040 53
54 50,240 50, 710 51,180 51,640 52, 090 52,570 53,100 53, 630 54,150 54,670 55, 190 55, 700 56,210 56, 720 57,220 57, 720 58,190 58,670 59,140 59,610 60,080 54
55 51,260 51,740 52,220 52, 690 53,150 53,630 54,170 54, 710 55,240 55,770 56, 300 56, 820 57,340 57,850 58, 360 58, 870 59, 350 59,840 60, 320 60, 800 61,270 55

56 52,100 52, 590 53, 070 53, 550 54,020 54,510 55,070 55, 610 56,160 56, 700 57, 230 57, 770 58,290 58, 820 59, 340 59, 850 60, 350 60,840 61,330 61,820 62, 300 56
57 53,120 53, 620 54, 110 54,600 55,080 55,580 56,140 56,700 57,250 57,800 58,340 58,880 59,420 59, 950 60,480 61,000 61,510 62,010 62,510 63, 000 63, 490 57
58 53,960 54,470 54,970 55, 460 55, 950 56,460 57,030 57,600 58,160 58,720 59, 280 59,830 60,380 60,920 61,460 61,990 62,500 63,020 63,520 64,030 64,530 58
59 54,980 55, 500 56,010 56, 510 57, 010 57,530 58,110 58,680 59,260 59,820 60, 390 60,950 61,500 62,050 62,600 63,140 63,660 64,180 64,700 65,210 65, 720 59
60 55,820 56, 340 56,860 57, 380 57, 880 58,410 59,000 59,590 60,170 60, 750 61,320 61,890 62,460 63, 020 63, 580 64, 130 64, 660 65, 190 65, 710 66, 230 66,750 60

HEADWATER 548 to 550 MARCH 2004

8 WHEELER DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
"~:> 548.0 548.1 548.2 548.3 548.4 548.5 548.6 548.7 548.8 548.9 549.0 549.1 549.2 549.3 549.4 549.5 549.6 549.7 549.8 549.9 550.0 "~:> 

1 1,020 1,030 1,040 1,050 1,060 1,070 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,140 1,150 1,160 1,170 1,180 1,180 1,190 1 
2 1,860 1,880 1,900 1,910 1,930 1,950 1,970 1,990 2,010 2,020 2,040 2,060 2,080 2,100 2,120 2,140 2,160 2,170 2,190 2,210 2,230 2 
3 2,880 2,910 2,930 2,960 2,990 3,010 3,040 3,070 3,100 3,130 3,150 3,180 3,210 3,240 3,260 3,290 3,320 3,340 3,370 3,390 3,420 3 
4 3,720 3,760 3,790 3,830 3,860 3,890 3,930 3,970 4,010 4,050 4,090 4,130 4,160 4,200 4,240 4,280 4,310 4,350 4,380 4,420 4,450 4 
5 4,740 4,790 4,830 4,870 4,920 4,960 5,010 5,060 5,100 5,150 5,200 5,240 5,290 5,340 5,380 5,430 5,470 5,510 5,560 5,600 5,640 5 

6 5,580 5,630 5,690 5,740 5,790 5,840 5,900 5,960 6,020 6,070 6,130 6,190 6,250 6,300 6,360 6,410 6,470 6,520 6,570 6,620 6,680 6 
7 6,600 6,660 6,730 6,790 6,850 6,910 6,970 7,040 7,110 7,180 7,240 7,310 7,370 7,440 7,500 7,560 7,630 7,690 7,750 7,810 7,870 7 
8 7,440 7,510 7,580 7,650 7,720 7,790 7,870 7,940 8,020 8,100 8,180 8,250 8,330 8,400 8,480 8,550 8,620 8,690 8,760 8,830 8,900 8 
9 8,460 8,540 8,620 8,700 8,770 8,850 8,940 9,030 9,110 9,200 9,290 9,370 9,450 9,540 9,620 9,700 9,780 9,860 9,940 10,020 10,090 9 

10 9,300 9,390 9,480 9,560 9,650 9,730 9,830 9,930 10,030 10,120 10,220 10,320 10,410 10,500 10,600 10,690 10,780 10,860 10,950 11,040 11,130 10 

11 10,320 10,420 10,520 10,610 10,700 10,800 10,910 11,010 11,120 11,230 11,330 11,430 11,540 11,640 11,740 11,840 11,940 12,030 12,130 12,220 12,320 11 
12 11,160 11,270 11,370 11,480 11,580 11,680 11,800 11,920 12,030 12,150 12,260 12,380 12,490 12,600 12,720 12,830 12,930 13,040 13,140 13,250 13,350 12 
13 12,180 12,300 12,410 12,520 12,630 12,750 12,870 13,000 13,130 13,250 13,370 13,500 13,620 13,740 13,860 13,980 14,090 14,210 14,320 14,430 14,540 13 
14 13,020 13,150 13,270 13,390 13,510 13,630 13,770 13,900 14,040 14,170 14,310 14,440 14,570 14,700 14,830 14,960 15,090 15,210 15,330 15,450 15,580 14 
15 14,040 14,180 14,310 14,440 14,560 14,690 14,640 14,990 15,130 15,280 15,420 15,560 15,700 15,840 15,980 16,120 16,250 16,380 16,510 16,640 16,770 15 

16 14,880 15,030 15,160 15,300 15,440 15,580 15,730 15,890 16,050 16,200 16,350 16,500 16,660 16,810 16,950 17,100 17,240 17,380 17,520 17,660 17,800 16 
17 15,910 16,060 16,200 16,350 16,490 16,640 16,810 16,970 17,140 17,300 17,460 17,620 17,780 17,940 18,100 18,250 18,400 18,550 18,700 18,850 18,990 17 
18 16,750 16,900 17,060 17,210 17,360 17,520 17,700 17,880 18,050 18,220 18,400 18,570 18,740 18,910 19,070 19,240 19,400 19,560 19,710 19,870 20,030 18 
19 17,770 17,930 18,100 18,260 18,420 18,590 18,770 18,960 19,140 19,330 19,510 19,690 19,860 20,040 20,220 20,390 20,560 20,720 20,890 21,050 21,220 19 
20 18,610 18,780 18,950 19,130 19,290 19,470 19,670 19,860 20,060 20,250 20,440 20,630 20,820 21,010 21,190 21,380 21,550 21,730 21,900 22,080 22,250 20 

21 19,630 19,810 19,990 20,170 20,350 20,540 20,740 20,950 21,150 21,350 21,550 21,750 21,950 22,140 22,340 22,530 22,710 22,900 23,080 23,260 23,440 21 
22 20,470 20,660 20,850 21,040 21,220 21,420 21,630 21,850 22,060 22,270 22,480 22,690 22,900 23,110 23,310 23,510 23,710 23,900 24,090 24,290 24,480 22 
23 21,490 21,690 21,890 22,090 22,280 22,480 22,710 22,930 23,150 23,380 23,590 23,810 24,030 24,240 24,460 24,670 24,870 25,070 25,270 25,470 25,670 23 
24 22,330 22,540 22,750 22,950 23,150 23,360 23,600 23,830 24,070 24,300 24,530 24,760 24,980 25,210 25,430 25,650 25,860 26,080 26,290 26,490 26,700 24 
25 23,350 23,570 23,780 24,000 24,210 24,430 24,670 24,920 25,160 25,400 25,640 25,870 26,110 26,340 26,570 26,800 27,020 27,240 27,460 27,680 27,890 25 

26 24,190 24,420 24,640 24,860 25,080 25,310 25,570 25,820 26,070 26,320 26,570 26,820 27,060 27,310 27,550 27,790 28,020 28,250 28,480 28,700 28,930 26 
27 25,210 25,450 25,680 25,910 26,140 26,380 26,640 26,900 27,170 27,420 27,680 27,940 28,190 28,440 28,690 28,940 29,180 29,420 29,650 29,890 30,120 27 
28 26,050 26,290 26,540 26,780 27,010 27,260 27,530 27,810 28,080 28,350 28,620 28,880 29,150 29,410 29,670 29,930 30,170 30,420 30,670 30,910 31,150 28 
29 27,070 27,320 27,580 27,820 28,070 28,320 28,610 28,890 29,170 29,450 29,730 30,000 30,270 30,540 30,810 31,080 31,330 31,590 31,840 32,090 32,340 29 
30 27,910 28,170 28,430 28,690 28,940 29,200 29,500 29,790 30,080 30,370 30,660 30,950 31,230 31,510 31,790 32,060 32,330 32,590 32,860 33,120 33,380 30 

31 28,930 29,200 29,470 29,740 30,000 30,270 30,570 30,880 31,180 31,470 31,770 32,060 32,360 32,650 32,930 33,220 33,490 33,760 34,030 34,300 34,570 31 
32 29,770 30,050 30,330 30,600 30,870 31,150 31,470 31,780 32,090 32,400 32,700 33,010 33,310 33,610 33,910 34,200 34,490 34,770 35,050 35,320 35,600 32 
33 30,790 31,080 31,370 31,650 31,930 32,220 32,540 32,860 33,180 33,500 33,810 34,130 34,440 34,750 35,050 35,350 35,650 35,940 36,220 36,510 36,790 33 
34 31,630 31,930 32,220 32,510 32,800 33,100 33,430 33,770 34,100 34,420 34,750 35,070 35,390 35,710 36,030 36,340 36,640 36,940 37,240 37,530 37,830 34 
35 32,650 32,960 33,260 33,560 33,860 34,160 34,510 34,850 35,190 35,520 35,860 36,190 36,520 36,850 37,170 37,490 37,800 38,110 38,410 38,720 39,020 35 

36 33,490 33,810 34,120 34,430 34,730 35,050 35,400 35,750 36,100 36,450 36,790 37,130 37,470 37,810 38,150 38,480 38,800 39,110 39,430 39,740 40,050 36 
37 34,510 34,840 35,160 35,470 35,790 36,110 36,470 36,840 37,190 37,550 37,900 38,250 38,600 38,950 39,290 39,630 39,960 40,280 40,600 40,920 41,240 37 
38 35,350 35,680 36,010 36,340 36,660 36,990 37,370 37,740 38,110 38,470 38,840 39,200 39,560 39,910 40,270 40,610 40,950 41,290 41,620 41,950 42,280 38 
39 36,370 36,710 37,050 37,390 37,720 38,060 38,440 38,820 39,200 39,570 39,950 40,320 40,680 41,050 41,410 41,770 42,110 42,450 42,790 43,130 43,470 39 
40 37,210 37,560 37,910 38,250 38,590 38,940 39,330 39,720 40,110 40,500 40,880 41,260 41,640 42,010 42,390 42,750 43,110 43,460 43,810 44,160 44,500 40 

41 38,230 38,590 38,950 39,300 39,640 40,010 40,410 40,810 41,210 41,600 41,990 42,380 42,770 43,150 43,530 43,900 44,270 44,630 44,990 45,340 45,690 41 
42 39,070 39,440 39,800 40,160 40,520 40,890 41,300 41,710 42,120 42,520 42,920 43,320 43,720 44,110 44,500 44,890 45,260 45,630 46,000 46,360 46,730 42 
43 40,090 40,470 40,840 41,210 41,570 41,950 42,370 42,790 43,210 43,620 44,030 44,440 44,850 45,250 45,650 46,040 46,420 46,800 47,180 47,550 47,920 43 
44 40,930 41,320 41,700 42,080 42,450 42,830 43,270 43,700 44,120 44,550 44,970 45,390 45,800 46,210 46,620 47,030 47,420 47,800 48,190 48,570 48,950 44 
45 41,950 42,350 42,740 43,120 43,500 43,900 44,340 44,780 45,220 45,650 46,080 46,510 46,930 47,350 47,770 48,180 48,580 48,970 49,370 49,760 50,140 45 

46 42,790 43,200 43,600 43,990 44,380 44,780 45,230 45,680 46,130 46,570 47,010 47,450 47,880 48,320 48,740 49,160 49,570 49,980 50,380 50,780 51,180 46 
47 43,810 44,230 44,630 45,040 45,430 45,850 46,310 46,770 47,220 47,670 48,120 48,570 49,010 49,450 49,890 50,320 50,730 51,150 51,560 51,960 52,370 47 
48 44,650 45,080 45,490 45,900 46,310 46,730 47,200 47,670 48,140 48,600 49,060 49,510 49,970 50,420 50,860 51,300 51,730 52,150 52,570 52,990 53,400 48 
49 45,680 46,110 46,530 46,950 47,360 47,790 48,270 48,750 49,230 49,700 50,170 50,630 51,090 51,550 52,010 52,450 52,890 53,320 53,750 54,170 54,590 49 
50 46,520 46,950 47,390 47,810 48,230 48,670 49,170 49,660 50,140 50,620 51,100 51,580 52,050 52,520 52,980 53,440 53,880 54,320 54,760 55,190 55,630 50 

51 47,540 47,980 48,430 48,860 49,290 49,740 50,240 50,740 51,230 51,720 52,210 52,690 53,170 53,650 54,130 54,590 55,040 55,490 55,940 56,380 56,820 51 
52 48,380 48,830 49,280 49,730 50,160 50,620 51,130 51,640 52,150 52,650 53,150 53,640 54,130 54,620 55,100 55,580 56,040 56,500 56,950 57,400 57,850 52 
53 49,400 49,860 50,320 50,770 51,220 51,690 52,210 52,730 53,240 53,750 54,250 54,760 55,260 55,750 56,240 56,730 57,200 57,660 58,130 58,590 59,040 53 
54 50,240 50,710 51,180 51,640 52,090 52,570 53,100 53,630 54,150 54,670 55,190 55,700 56,210 56,720 57,220 57,720 58,190 58,670 59,140 59,610 60,080 54 
55 51,260 51,740 52,220 52,690 53,150 53,630 54,170 54,710 55,240 55,770 56,300 56,820 57,340 57,850 58,360 58,870 59,350 59,840 60,320 60,800 61,270 55 

56 52,100 52,590 53,070 53,550 54,020 54,510 55,070 55,610 56,160 56,700 57,230 57,770 58,290 58,820 59,340 59,850 60,350 60,840 61,330 61,820 62,300 56 
57 53,120 53,620 54,110 54,600 55,080 55,580 56,140 56,700 57,250 57,800 58,340 58,880 59,420 59,950 60,480 61,000 61,510 62,010 62,510 63,000 63,490 57 
58 53,960 54,470 54,970 55,460 55,950 56,460 57,030 57,600 58,160 58,720 59,280 59,830 60,380 60,920 61,460 61,990 62,500 63,020 63,520 64,030 64,530 58 
59 54,980 55,500 56,010 56,510 57,010 57,530 58,110 58,680 59,260 59,820 60,390 60,950 61,500 62,050 62,600 63,140 63,660 64,180 64,700 65,210 65,720 59 
60 55,820 56,340 56,860 57,380 57,880 58,410 59,000 59,590 60,170 60,750 61,320 61,890 62,460 63,020 63,580 64,130 64,660 65,190 65,710 66,230 66,750 60 

HEADWATER 548 to 550 MARCH 2004 



WHEELER DAM 9

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

•8•HEADWATER ELEVATION 1z
548.0 1548.1 1 548.2 1 48.3 1548.4 1548.5 548. 548.7 548.8 548.9 549.0 549.1 549.2 549.3 549.4 549.5 549.6 549.7 549.8 549.9 6550.0 4

61 58,580 59, 130 59,670 60, 210 60, 730 61,280 61,900 62, 500 63,110 63, 710 64, 300 64, 890 65,480 66, 060 66,640 67, 210 67,760 68, 310 68, 850 69, 390 69,930 61
62 60,920 61, 490 62,060 62, 620 63, 170 63, 740 64,370 65, 000 65,630 66,250 66, 870 67,480 68,090 68, 700 69,300 69, 890 70,460 71, 030 71, 600 72,160 72,720 62
63 63,140 63,740 64,340 64,920 65, 500 66,100 66,760 67,420 68,070 68, 720 69, 360 70,000 70,640 71,270 71,890 72, 500 73,100 73, 690 74, 280 74, 860 75,440 63
64 65,120 65, 740 66, 340 66, 940 67, 530 68, 140 68, 830 69, 520 70, 200 70, 870 71,540 72, 210 72, 870 73, 520 74, 170 74,820 75, 440 76, 050 76, 660 77, 270 77, 880 64
65 67,890 68,520 69,150 69,770 70, 380 71, 020 71,730 72,430 73, 140 73, 830 74, 520 75,210 75,890 76, 560 77,240 77,900 78, 540 79, 170 79, 810 80, 430 81,060 65

66 70, 220 70, 890 71,540 72, 180 72, 810 73, 470 74,210 74,940 75, 660 76, 380 77, 090 77, 800 78, 500 79, 200 79, 890 80, 580 81,240 81, 890 82, 550 83, 200 83,840 66
67 72,440 73, 130 73,810 74,490 75, 150 75, 830 76,600 77, 350 78,100 78, 850 79, 580 80, 320 81,050 81,770 82,490 83, 190 83,870 84,550 85, 230 85, 900 86,560 67
68 74,420 75, 130 75,820 76,500 77, 180 77, 880 78,670 79,450 80,230 81, 000 81,760 82, 520 83,280 84, 030 84,770 85,500 86,210 86,920 87,620 88,310 89,000 68
69 77,190 77,910 78,630 79,330 80,030 80, 750 81,560 82,370 83,160 83, 960 84,740 85, 520 86,300 87, 070 87,830 88,590 89, 320 90,040 90, 760 91,470 92,180 69
70 79, 530 80, 280 81, 010 81, 740 82, 460 83, 210 84,040 84,870 85, 690 86, 500 87, 310 88, 110 88,910 89, 700 90,490 91,260 92,010 92, 760 93, 500 94, 240 94,970 70

71 81,740 82, 520 83,290 84, 050 84, 790 85, 570 86, 430 87, 280 88,130 88, 970 89, 810 90, 630 91,460 92, 270 93, 080 93, 880 94,650 95, 420 96, 180 96,940 97, 690 71
72 83,730 84,520 85,300 86,060 86, 820 87, 610 88, 500 89,380 90,250 91,120 91, 980 92,840 93,690 94,530 95, 370 96,190 96,990 97,780 98,570 99, 350 100,100 72
73 86,490 87,300 88,100 88, 900 89, 680 90,490 91,400 92,300 93,190 94, 080 94, 960 95,840 96,710 97,570 98,430 99, 270 100,100 100,900 101,700 102,500 103,300 73
74 88,830 89,670 90,490 91, 310 92, 110 92,940 93, 870 94,800 95,720 96, 630 97, 530 98,430 99,320 100,200 101,100 102,000 102, 800 103,600 104,500 105,300 106,100 74
75 91,050 91,910 92,770 93,610 94,440 95,300 96,260 97,210 98,160 99,090 100,000 100,900 101,900 102,800 103,700 104,600 105,400 106,300 107,100 108,000 108,800 75

76 93,030 93,910 94,770 95,630 96,470 97,350 98,330 99,310 100,300 101,200 102,200 103,200 104,100 105,000 106,000 106,900 107,800 108,600 109,500 110,400 111,300 76
77 95,790 96,690 97,580 98,460 99,320 100,200 101,200 102,200 103,200 104,200 105,200 106,200 107,100 108,100 109,000 110,000 110,900 111,800 112,700 113,600 114,400 77
78 98,130 99,060 99,970 100,900 101,800 102,700 103,700 104,700 105,700 106,600 107,600 108,700 109,700 110,700 111,700 112,600 113,600 114,500 115,400 116,300 117,200 78
79 100,400 101,300 102,200 103,200 104, 00 105,000 106, 100 10071 00 108,200 109,200 110 200 111,300 112, 300 113 ,300 114,300 115,300 116,200 117,100 118,100 119,000 119,900 79
80 102,300 103,300 104,300 105,200 106,100 107,100 108,200 109,200 110,300 111,400 112,400 113,500 114,500 115,500 116,600 117,600 118,500 119,500 120,500 121,400 122,400 80

81 105,100 106,100 107,100 108,000 109,000 110,000 111,100 112,200 113,200 114,300 115,400 116,500 117,500 118,600 119,600 120,600 121,600 122,600 123,600 124,600 125,600 81
82 107,400 108,400 109,400 110,400 111,400 112,400 113,500 114, 700 115,800 116,900 118,000 119,100 120,100 121,200 122,300 123,300 124,300 125,400 126,400 127,400 128,300 82
83 109,700 110,700 111,700 112,700 13,700 114,800 115,900 17,100 118,200 119,300 120,500 121,600 122,700 123,800 124,900 125,900 127,000 128,000 129,000 130, 100 131,100 63
84 111,600 112,700 113 700 114,800 115,800 116,800 118,000 119,200 120,300 121,500 122,600 123 800 124,900 126,000 127,200 128,300 129,300 130,400 131,400 132,500 133,500 84
85 114,400 115,600 116,900 118,100 119,300 120,600 122,000 123,300 124,700 126,100 127,500 128,800 130,200 131,500 132,900 134,200 135,500 136,800 138,100 139,400 140,700 85

86 117,100 118,500 120,000 121,400 122,900 124,300 125,900 127,500 129,100 130,700 132,300 133,900 135,400 137,000 138,600 140, 200 141,700 143,300 144,800 146,400 147,900 86
87 119, 800 121,400 123,100 124,700 126,400 128,100 129,900 131, 700 133,500 135,300 137,100 138,900 140, 700 142,500 144,300 146, 100 147,900 149,700 151,500 153,300 155,100 87
88 122,500 124,400 126, 200 128,100 129, 900 131,900 133, 900 135, 900 137, 900 139, 900 141, 900 143, 900 146, 000 148, 000 150, 100 152, 100 154, 100 156, 200 158, 200 160,300 162,300 88
89 1 25,200 127,300 129,300 131,400 133,500 135,600 137,800 140,000 142,300 144,500 146,700 149,000 151,200 153,500 155,800 158, 100 160,300 162,600 164,900 167,200 169,500 89
90 127,900 130,200 132,500 134,700 137,000 139,400 141,800 144,200 146,600 149,100 151,600 154,000 156,500 159,000 161,500 164,000 166,600 169,100 171,600 174,200 176,700 90

91 130,600 133,100 135,600 138,100 140,600 143,100 145,700 148,400 151,000 153,700 156,400 159,100 161,800 164,500 167,200 170,000 172,800 175,500 178,300 181,100 183,900 91
92 133,400 136,000 138,700 141,400 144,100 146,900 149,700 152,500 155,400 158,300 161,200 164,100 167,000 170,000 173,000 176,000 179,000 182,000 185,000 188,100 191,100 92
93 136,100 138,900 141,800 144,700 147,700 150,600 153,700 156, 700 159,800 162,900 166,000 1 69,100 172,300 175,500 178,700 181,900 185,200 188,400 191,700 195, 000 198,400 93
94 1 38,800 141,900 145,000 148,100 151,200 154,400 157,600 160,900 164,200 167,500 170,800 174,200 177,600 181,000 184,400 187,900 191,400 194,900 198,400 202,000 205,600 94
95 141,500 144,800 148,100 151,400 154,800 1 556 200 161,600 165, 100 1768,600 172, 100 175 ,600 179,200 182,800 186, 500 190,8200 193,900 197,4600 201, 300 205, 100 208,900 212,600 95

96 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,600 203,800 207,800 211,800 215,900 220,000 96
97 144,200 147, 700 151,200 154,700 158,300 161,900 165, 600 169, 200 172,900 176, 700 180, 500 184,300 188,100 192,000 195, 900 199, 800 203,800 207, 800 211,800 215, 900 220,000 97
98 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 9899 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172, 900 176,700 180,500 184, 300 188,100 192,000 195, 900 199, 800 203,800 207,800 211,800 215,900 220,000 9999 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 160,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 10

100 144,200 147,700 151,200 154,700 158, 300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199, 800 203,800 207,800 211,800 215,900 220,000 100

101 144,200 147,700 151,200 154,700 158, 300 161,900 165,600 169,200 172,900 176, 700 180,500 184,300 188, 100 192,000 195, 900 199, 800 203,800 207,800 211,800 215,900 220,000 101
102 144,200 147,700 151,200 154,700 158, 300 161,900 165, 600 169,200 172,900 176, 700 180,500 184,300 188, 100 192,000 195, 900 199, 800 203,800 207,800 211,800 215, 900 220,000 102
103 144, 200 147, 700 151,200 154, 700 158,300 161,900 165, 600 169, 200 172,900 176,700 180,500 184,300 188, 100 192,000 195,900 199, 800 203,800 207,800 211,800 215,900 220,000 103
104 144,200 147, 700 151,200 154 700 158,300 161,900 165, 600 169, 200 172,900 176,700 180,500 184,300 188, 100 192,000 195,900 199, 800 203,800 207,800 211,800 215,900 220,000 104
105 144,200 147,700 151,200 154, 700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188, 100 192,000 195,900 199,800 203,800 207,800 211,800 215, 900 220,000 105

106 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180, 500 184,300 188, 100 192,000 195,900 199, 800 203,800 207,800 211,800 215,900 220,000 106

107 144, 200 147, 700 151,200 154,700 158,300 161,900 165,600 169,200 172, 900 176,700 180, 500 184, 300 188,100 192,000 195,900 199, 800 203,800 207,800 211,800 215,900 220,000 107
108 144, 200 147, 700 151,200 154,700 158,300 161,900 165,600 169,200 172, 900 176,700 180,500 184, 300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 108
109 144, 200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180, 500 184, 300 188,100 192,000 195, 900 199,800 203,800 207,800 211,800 215,900 220,000 109
110 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180, 500 184,300 188,100 192,000 195, 900 199,800 203,800 207,800 211,800 215,900 220,000 110

111 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 111
112 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 112
113 144,200 147, 700 151,200 154,700 158, 300 161,900 165,600 169, 200 172,900 176,700 180, 500 184,300 188,100 192,000 195,900 199,800 203, 800 207,800 211,800 215, 900 220,000 113
114 144,200 147, 700 151,200 154,700 158, 300 161,900 165,600 169, 200 172,900 176,700 180, 500 184,300 188,100 192,000 195,900 199,800 203, 800 207,800 211,800 215, 900 220,000 114
115 144,200 147, 700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 115

116 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203, 800 207,800 211,800 215,900 220,000 116
117 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184, 300 188, 100 192,000 195, 900 199, 800 203,800 207, 800 211,800 215,900 220,000 117
118 144, 200 147, 700 151,200 154,700 158,300 161,900 165,600 169,200 172, 900 176,700 180,500 184,300 188,100 192,000 195, 900 199, 800 203, 800 207, 800 211,800 215, 900 220,000 118

120 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 186,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 120
MARCH44 200147,7015,HEA4DWAT8ER 119016,6016,20 7,90 7,70 8,50 8,3548,001200 9,90 9,80t0,o0 0, 0 155025,9020,0 2

MARCH 2004 HEADWATER 548 to 550

WHEELER DAM 9 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
G!1i~ 548.0 548.1 548.2 548.3 548.4 548.5 548.6 548.7 548.8 548.9 549.0 549.1 549.2 549.3 549.4 549.5 549.6 549.7 549.8 549.9 550.0 G!1i~ 

61 58,580 59,130 59,670 60,210 60,730 61,280 61,900 62,500 63,110 63,710 64,300 64,890 65,480 66,060 66,640 67,210 67,760 68,310 68,850 69,390 69,930 61 
62 60,920 61,490 62,060 62,620 63,170 63,740 64,370 65,000 65,630 66,250 66,870 67,480 68,090 68,700 69,300 69,890 70,460 71,030 71,600 72,160 72,720 62 
63 63,140 63,740 64,340 64,920 65,500 66,100 66,760 67,420 68,070 68,720 69,360 70,000 70,640 71,270 71,890 72,500 73,100 73,690 74,280 74,860 75,440 63 
64 65,120 65,740 66,340 66,940 67,530 68,140 68,830 69,520 70,200 70,870 71,540 72,210 72,870 73,520 74,170 74,820 75,440 76,050 76,660 77,270 77,880 64 
65 67,890 68,520 69,150 69,770 70,380 71,020 71,730 72,430 73,140 73,830 74,520 75,210 75,890 76,560 77,240 77,900 78,540 79,170 79,810 80,430 81,060 65 

66 70,220 70,890 71,540 72,180 72,810 73,470 74,210 74,940 75,660 76,380 77,090 77,800 78,500 79,200 79,890 80,580 81,240 81,890 82,550 83,200 83,840 66 
67 72,440 73,130 73,810 74,490 75,150 75,830 76,600 77,350 78,100 78,850 79,580 80,320 81,050 81,770 82,490 83,190 83,870 64,550 85,230 85,900 86,560 67 
68 74,420 75,130 75,820 76,500 77,180 77,880 78,670 79,450 80,230 81,000 81,760 82,520 83,280 84,030 84,770 85,500 86,210 86,920 87,620 88,310 89,000 68 
69 77,190 77,910 78,630 79,330 80,030 80,750 81,560 82,370 83,160 83,960 84,740 85,520 86,300 87,070 87,830 88,590 89,320 90,040 90,760 91,470 92,180 69 
70 79,530 80,280 81,010 81,740 82,460 83,210 84,040 84,870 85,690 86,500 87,310 88,110 88,910 89,700 90,490 91,260 92,010 92,760 93,500 94,240 94,970 70 

71 81,740 82,520 83,290 84,050 84,790 85,570 86,430 87,280 88,130 88,970 89,810 90,630 91,460 92,270 93,080 93,880 94,650 95,420 96,180 96,940 97,690 71 
72 83,730 84,520 85,300 86,060 86,820 87,610 88,500 89,380 90,250 91,120 91,980 92,840 93,690 94,530 95,370 96,190 96,990 97,780 98,570 99,350 100,100 72 
73 86,490 87,300 88,100 88,900 89,680 90,490 91,400 92,300 93,190 94,080 94,960 95,840 96,710 97,570 98,430 99,270 100,100 100,900 101,700 102,500 103,300 73 
74 88,830 89,670 90,490 91,310 92,110 92,940 93,870 94,800 95,720 96,630 97,530 98,430 99,320 100,200 101,100 102,000 102,800 103,600 104,500 105,300 106,100 74 
75 91,050 91,910 92,770 93,610 94,440 95,300 96,260 97,210 98,160 99,090 100,000 100,900 101,900 102,800 103,700 104,600 105,400 106,300 107,100 108,000 108,800 75 

76 93,030 93,910 94,770 95,630 96,470 97,350 98,330 99,310 100,300 101,200 102,200 103,200 104,100 105,000 106,000 106,900 107,800 108,600 109,500 110,400 111,300 76 
77 95,790 96,690 97,580 98,460 99,320 100,200 101,200 102,200 103,200 104,200 105,200 106,200 107,100 108,100 109,000 110,000 110,900 111,800 112,700 113,600 114,400 77 
78 98,130 99,060 99,970 100,900 101,800 102,700 103,700 104,700 105,700 106,800 107,800 108,700 109,700 110,700 111,700 112,600 113,600 114,500 115,400 116,300 117,200 78 
79 100,400 101,300 102,200 103,200 104,100 105,000 106,100 107,100 108,200 109,200 110,200 111,300 112,300 113,300 114,300 115,300 116,200 117,100 118,100 119,000 119,900 79 
80 102,300 103,300 104,300 105,200 106,100 107,100 108,200 109,200 110,300 111,400 112,400 113,500 114,500 115,500 116,600 117,600 118,500 119,500 120,500 121,400 122,400 80 

81 105,100 106,100 107,100 108,000 109,000 110,000 111,100 112,200 113,200 114,300 115,400 116,500 117,500 118,600 119,600 120,600 121,600 122,600 123,600 124,600 125,600 81 
82 107,400 108,400 109,400 110,400 111,400 112,400 113,500 114,700 115,800 116,900 118,000 119,100 120,100 121,200 122,300 123,300 124,300 125,400 126,400 127,400 128,300 82 
83 109,700 110,700 111,700 112,700 113,700 114,800 115,900 117,100 118,200 119,300 120,500 121,600 122,700 123,800 124,900 125,900 127,000 128,000 129,000 130,100 131,100 83 
84 111,600 112,700 113,700 114,800 115,800 116,800 118,000 119,200 120,300 121,500 122,600 123,800 124,900 126,000 127,200 128,300 129,300 130,400 131,400 132,500 133,500 84 
85 114,400 115,600 116,900 118,100 119,300 120,600 122,000 123,300 124,700 126,100 127,500 128,800 130,200 131,500 132,900 134,200 135,500 136,800 138,100 139,400 140,700 85 

86 117,100 118,500 120,000 121,400 122,900 124,300 125,900 127,500 129,100 130,700 132,300 133,900 135,400 137,000 138,600 140,200 141,700 143,300 144,800 146,400 147,900 86 
87 119,800 121,400 123,100 124,700 126,400 128,100 129,900 131,700 133,500 135,300 137,100 138,900 140,700 142,500 144,300 146,100 147,900 149,700 151,500 153,300 155,100 87 
88 122,500 124,400 126,200 128,100 129,900 131,900 133,900 135,900 137,900 139,900 141,900 143,900 146,000 148,000 150,100 152,100 154,100 156,200 158,200 160,300 162,300 88 
89 125,200 127,300 129,300 131,400 133,500 135,600 137,800 140,000 142,300 144,500 146,700 149,000 151,200 153,500 155,800 158,100 160,300 162,600 164,900 167,200 169,500 89 
90 127,900 130,200 132,500 134,700 137,000 139,400 141,800 144,200 146,600 149,100 151,600 154,000 156,500 159,000 161,500 164,000 166,600 169,100 171,600 174,200 176,700 90 

91 130,600 133,100 135,600 138,100 140,600 143,100 145,700 148,400 151,000 153,700 156,400 159,100 161,800 164,500 167,200 170,000 172,800 175,500 178,300 181,100 183,900 91 
92 133,400 136,000 138,700 141,400 144,100 146,900 149,700 152,500 155,400 158,300 161,200 164,100 167,000 170,000 173,000 176,000 179,000 182,000 185,000 188,100 191,100 92 
93 136,100 138,900 141,800 144,700 147,700 150,600 153,700 156,700 159,800 162,900 166,000 169,100 172,300 175,500 178,700 181,900 185,200 188,400 191,700 195,000 198,400 93 
94 138,800 141,900 145,000 148,100 151,200 154,400 157,600 160,900 164,200 167,500 170,800 174,200 177,600 181,000 184,400 187,900 191,400 194,900 198,400 202,000 205,600 94 
95 141,500 144,800 148,100 151,400 154,800 158,200 161,600 165,100 168,600 172,100 175,600 179,200 182,800 186,500 190,200 193,900 197,600 201,300 205, 100 208,900 212,800 95 

96 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 96 
97 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 97 
98 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 98 
99 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 99 

100 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 100 

101 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 101 
102 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 102 
103 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 103 
104 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 104 
105 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 105 

106 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 106 
107 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 107 
108 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 108 
109 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 109 
110 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 110 

.111 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 111 
112 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 112 
113 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 113 
114 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 114 
115 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 115 

116 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 116 
117 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 117 
118 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 118 
119 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 119 
120 144,200 147,700 151,200 154,700 158,300 161,900 165,600 169,200 172,900 176,700 180,500 184,300 188,100 192,000 195,900 199,800 203,800 207,800 211,800 215,900 220,000 120 

MARCH 2004 HEADWATER 548 to 550 



10 WHEELER DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

HEADWATER ELEVATION .•
550.0 550.1 550.2 550.3 550.4 1550.5 1550.6 550.7 550.8 [ 550.9 1 551.0 [ 551.1 551.2 551.3 551.4 551.5 551.6 551.7 551.8 551.9 552.0

1 1,190 1,200 1,210 1,220 1,220 1,230 1,240 1,250 1,260 1,260 1, 270 1,280 1, 290 1,290 1,300 1, 310 1,310 1,320 1,330 1,340 1,340 1
2 2,230 2, 240 2,260 2,280 2, 290 2,310 2, 330 2,340 2,360 2,380 2,390 2,410 2 420 2,440 2,460 2,470 2,490 2,500 2,520 2, 530 2,550 2
3 3,420 3,440 3,470 3,490 3, 520 3,540 3, 570 3,590 3,620 3,640 3,660 3,690 3,710 3, 730 3,760 3, 780 3,800 3,830 3,850 3,870 3,890 3
4 4,450 4,480 4,520 4,550 4, 590 4,620 4,650 4,690 4,720 4,750 4,780 4,820 4 850 4,880 4,910 4, 940 4,980 5,010 5,040 5,070 5,100 4
5 5,640 5,690 5,730 5,770 5,810 5,850 5,890 5,930 5,970 6,020 6,060 6,100 6,130 6,170 6,210 6,250 6,290 6,330 6,370 6,410 6,440 5

6 6,680 6, 730 6,780 6,830 6,880 6,930 6,980 7,030 7,080 7,130 7,180 7,220 7,270 7,320 7,370 7,420 7,460 7,510 7,560 7,600 7,650 6
7 7,870 7,930 7,990 8,050 8,100 8,160 8,220 8,280 8,330 8,390 8,450 8,500 8,560 8,610 8,670 8, 720 8, 780 8,830 8,890 8,940 8,990 7
8 8,900 8,970 9,040 9,100 9,170 9,240 9,310 9, 370 9 440 9,500 9,570 9,630 9,700 9,760 9,830 9, 890 9,950 10,010 10,080 10,140 10, 200 8
9 10,090 10,170 10,250 10,320 10,400 10,470 10,550 10,620 10,690 10,770 10,840 10,910 10,980 11,050 11,130 11,200 11,270 11,340 11,410 11,470 11,540 9
10 11,130 11,210 11,300 11,380 11,460 11,550 11,630 11,710 11,800 11,880 11,960 12,040 12,120 12,200 12,280 12, 360 12,440 12,520 12, 600 12,670 12,750 10

11 12,320 12,410 12,500 12,600 12,690 12,780 12,870 12,960 13,050 13,140 13,230 13,320 13,410 13,500 13,580 13,670 13,750 13,840 13,930 14,010 14,090 11
12 13,350 13,450 13,560 13,660 13,760 13,860 13,960 14,060 14,160 14,250 14, 350 14,450 14,550 14,640 14,740 14,830 14,930 15,020 15,120 15,210 15,300 12
13 14, 540 14,650 14,760 14, 870 14, 980 15, 090 15,200 15,310 15,410 15, 520 15, 620 15, 730 15,830 15,940 16, 040 16,140 16,240 16, 340 16,440 16,540 16,640 13
14 15,580 15,700 15,810 15,930 16,050 16,170 16,280 16,400 16,520 16,630 16,740 16,860 16,970 17,080 17,190 17,310 17,420 17,530 17,640 17,740 17,850 14
15 16,770 16,900 17,020 17,150 17,280 17,400 17, 530 17,650 17,770 17,890 18,020 18,140 18,260 18,380 18,490 18,610 18,730 18,850 18,960 19,080 19,190 15

16 17,800 17,940 18,070 18,210 18,340 18,480 18, 610 18,740 18,880 19, 010 19,140 19,270 19,400 19,520 19,650 19,780 19,900 20,030 20,150 20,280 20,400 16
17 18,990 19,140 19,280 19,430 19,570 19,710 19, 850 19,990 20,130 20, 270 20,410 20,540 20,680 20,820 20,950 21,090 21,220 21,350 21,480 21,610 21,740 17
18 20,030 20, 180 20,330 20,490 20,640 20,790 20, 940 21,090 21,230 21,380 21,530 21,670 21,820 21,960 22,110 22,250 22,390 22,530 22,670 22,810 22,950 18
19 21,220 21,380 21,540 21,700 21,860 22,020 22, 180 22,330 22,490 22, 650 22, 800 22,950 23,110 23,260 23,410 23, 560 23,710 23,850 24,000 24, 150 24,300 19
20 22,250 22,420 22,590 22,760 22,930 23,100 23,260 23,430 23,590 23, 760 23, 920 24, 080 24,240 24,400 24,560 24, 720 24, 880 25,040 25, 190 25,350 25,500 20

21 23,440 23, 620 23,800 23,980 24,150 24,330 24, 500 24,680 24,850 25, 020 25, 190 25,360 25, 530 25, 700 25,860 26, 030 26,190 26,360 26, 520 26,680 26,850 21
22 24,480 24, 660 24,850 25,040 25,220 25,410 25, 590 25,770 25,950 26,130 26, 310 26, 490 26, 670 26, 840 27,020 27, 190 27, 370 27,540 27, 710 27,880 28,050 22
23 25,670 25,860 26, 060 26,250 26,450 26,640 26, 830 27,020 27,210 27,400 27,580 27, 770 27,950 28, 140 28,320 28,500 28,680 28,860 29,040 29,220 29, 400 23
24 26, 700 26,910 27,110 27,310 27,520 27,720 27,920 28, 120 28,310 28,510 28, 700 28,900 29,090 29,290 29,480 29,670 29, 860 30,040 30,230 30, 420 30, 600 24
25 27,890 28, 110 28,320 28,530 28,740 28,950 29, 160 29, 360 29,570 29, 770 29, 980 30,180 30, 380 30, 580 30,780 30, 970 31,170 31, 370 31,560 31, 750 31,950 25

26 28,930 29,150 29,370 29,590 29,810 30, 030 30, 240 30,460 30,670 30, 890 31,100 31, 310 31,520 31,730 31,930 32, 140 32, 340 32,550 32,750 32, 950 33,150 26
27 30,120 30, 350 30,580 30,810 31,030 31, 260 31,480 31,710 31,930 32,150 32, 370 32, 590 32, 800 33, 020 33,230 33,450 33, 660 33,870 34, 080 34, 290 34,500 27
28 31,150 31,390 31,630 31,870 32,100 32,340 32, 570 32, 800 33,030 33, 260 33,490 33,720 33,940 34,170 34, 390 34, 610 34,830 35,050 35, 270 35,490 35,700 28
29 32,340 32, 590 32,840 33,080 33, 330 33,570 33, 810 34, 050 34,290 34, 520 34, 760 34,990 35,230 35,460 35, 690 35, 920 36, 150 36,370 36, 600 36, 820 37,050 29
30 33,380 33, 630 33,890 34,140 34,390 34,650 34, 900 35, 140 35, 390 35, 640 35, 880 36,120 36,370 36, 610 36,850 37, 080 37, 320 37,560 37,790 38, 020 38,260 30

31 34,570 34, 830 35, 100 35, 360 35,620 35,880 36, 140 36,390 36,650 36, 900 37, 150 37,400 37,650 37, 900 38, 150 38, 390 38, 630 38,880 39, 120 39, 360 39,600 31
32 35,600 35, 870 36, 150 36, 420 36,690 36, 950 37, 220 37,490 37,750 38, 010 38, 270 38,530 38,790 39, 050 39,300 39, 560 39, 810 40,060 40, 310 40,560 40,810 32
33 36,790 37, 080 37, 360 37,640 37,910 38,190 38,460 38, 740 39,010 39,280 39, 540 39,810 40,080 40,340 40, 600 40,860 41,120 41,380 41,640 41,890 42,150 33
34 37,830 38,120 38, 410 38,690 38,980 39,260 39, 550 39, 830 40,110 40, 390 40, 670 40,940 41,210 41,490 41, 760 42, 030 42, 300 42,560 42,830 43,090 43,360 34
35 39,020 39, 320 39, 620 39,910 40,200 40,500 40, 790 41,080 41,370 41,650 41, 940 42,220 42,500 42,780 43,060 43,340 43, 610 43,880 44,160 44,430 44,700 35

36 40,050 40, 360 40,670 40,970 41,270 41,570 41, 870 42,170 42,470 42, 760 43, 060 43,350 43,640 43,930 44,210 44,500 44, 780 45,070 45, 350 45,630 45,910 36
37 41,240 41,560 41,870 42,190 42,500 42,810 43,110 43,420 43,730 44, 030 44, 330 44,630 44,930 45,220 45,510 45, 810 46,100 46,390 46, 680 46,960 47, 250 37
38 42,280 42,600 42,930 43,250 43,570 43,880 44,200 44,520 44,830 45,140 45,450 45,760 46,060 46,370 46,670 46,970 47, 270 47, 570 47, 870 48,160 48, 460 38
39 43,470 43, 800 44,130 44,460 44,790 45,120 45, 440 45,760 46,080 46, 400 46, 720 47,040 47, 350 47, 660 47, 970 48, 280 48, 590 48,890 49,200 49, 500 49,800 39
40 44,500 44,840 45,180 45,520 45,860 46,190 46, 530 46,860 47,190 47, 520 47,840 48,170 48,490 48,810 49, 130 49,440 49,760 50, 070 50, 390 50,700 51,010 40

41 45,690 46,040 46,390 46,740 47,080 47,430 47,770 48,110 48,440 48,780 49,110 49,440 49,770 50,100 50,430 50,750 51,070 51,400 51, 710 52,030 52,350 41
42 46,730 47, 090 47,440 47,800 48,150 48,500 48,850 49,200 49, 550 49, 890 50,230 50,570 50,910 51,250 51, 580 51,920 52, 250 52,580 52, 910 53, 230 53,560 42
43 47,920 48,290 48,650 49,020 49,380 49,740 50,090 50,450 50,800 51,160 51, 510 51,850 52,200 52, 540 52, 880 53, 220 53,560 53,900 54, 230 54,570 54,900 43
44 48,950 49,330 49,700 50,070 50,440 50,810 51,180 51,540 51,910 52,270 52, 630 52,980 53,340 53, 690 54,040 54, 390 54,740 55,080 55, 430 55, 770 56, 110 44
45 50,140 50, 530 50,910 51,290 51,670 52,050 52, 420 52,790 53,160 53, 530 53, 900 54,260 54, 620 54,980 55,340 55, 700 56, 050 56,400 56, 750 57,100 57,450 45

46 51,180 51,570 51,960 52,350 52, 740 53,120 53,510 53,890 54,270 54, 640 55, 020 55,390 55, 760 56, 130 56, 500 56, 860 57,220 57, 590 57,940 58, 300 58,660 46
47 52,370 52,770 53,170 53,570 53, 960 54,360 54 750 55, 140 55,520 55, 910 56, 290 56,670 57, 050 57, 420 57,800 58,170 58,540 58, 910 59, 270 59,640 60,000 47
48 53,400 53,810 54,220 54,630 55,030 55,430 55, 830 56, 230 56,630 57, 020 57,410 57,800 58,190 58,570 58,950 59,330 59,710 60, 090 60,460 60,840 61,210 48
49 54,590 55, 010 55,430 55,840 56, 260 56,660 57, 070 57, 480 57, 880 58, 280 58, 680 59,080 59,470 59,860 60,250 60,640 61,030 61,410 61,790 62,170 62,550 49
50 55,630 56,050 56,480 56,900 57,320 57,740 58,160 58,570 58, 990 59, 390 59,800 60,210 60,610 61,010 61,410 61,810 62,200 62,590 62,980 63,370 63,760 50

51 56,820 57,260 57,690 58,120 58, 550 58,970 59,400 59,820 60,240 60, 660 61,070 61,490 61,900 62,300 62,710 63,110 63,510 63,910 64,310 64, 710 65,100 51
52 57,850 58,300 58,740 59,180 59, 620 60,050 60,490 60,920 61,340 61,770 62, 190 62,620 63,030 63,450 63,870 64, 280 64, 690 65, 100 65, 500 65, 910 66,310 52
53 59, 040 59, 500 59, 950 60,400 60, 840 61,280 61,730 62, 160 62,600 63, 030 63, 470 63, 890 64,320 64,740 65,170 65, 590 66, 000 66, 420 66, 830 67, 240 67,650 53
54 60,080 60, 540 61,000 61,460 61, 910 62,360 62,810 63, 260 63,700 64,150 64,590 65,020 65,460 65, 890 66,320 66,750 67, 180 67, 600 68,020 68,440 68,860 54
55 61,270 61, 740 62,210 62,670 63,130 63,590 64, 050 64, 510 64,960 65,410 65,860 66,300 66,740 67, 180 67,620 68, 060 68,490 68,920 69, 350 69, 780 70,200 55

56 62, 300 62, 780 63,260 63, 730 64,200 64,670 65, 140 65,600 66,060 66, 520 66, 980 67, 430 67, 880 68, 330 68,780 69, 220 69, 660 70, 100 70,540 70, 980 71,410 56
57 63, 490 63, 980 64,470 84,950 65,430 65,900 66, 380 66,850 67,320 67, 790 68,250 68, 710 69,170 69, 620 70, 080 70, 530 70, 980 71,430 71,870 72, 310 72,750 57
58 64,530 65, 020 65,520 66, 010 66, 500 66,980 67, 460 67,940 68,420 68,900 69,370 69, 840 70, 310 70,770 71,230 71,690 72, 150 72,610 73, 060 73, 510 73,960 58
59 65, 720 66,220 66,730 67,220 67,720 68,210 68,700 69,190 69,680 70,160 70,640 71,120 71,590 72,070 72,530 73, 000 73, 470 73, 930 74,390 74, 850 75,300 59
60 66,750 67,270 67,780 68,280 68, 790 69,290 69, 790 70,290 70,780 71,270 71,760 72,250 72, 730 73,210 73,690 74, 170 74, 640 75, 110 75, 580 76, 050 76,510 60

HEADWATER 550 to 552 MARCH 2004

10 WHEELER DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
o~~ 550.0 550.1 550.2 550.3 550.4 550.5 550.6 550.7 550.8 550.9 551.0 551.1 551.2 551.3 551.4 551.5 551.6 551.7 551.8 551.9 552.0 o~~ 

1 1,190 1,200 1,210 1,220 1,220 1,230 1,240 1,250 1,260 1,260 1,270 1,280 1,290 1,290 1,300 1,310 1,310 1,320 1,330 1,340 1,340 1 
2 2,230 2,240 2,260 2,280 2,290 2,310 2,330 2,340 2,360 2,380 2,390 2,410 2,420 2,440 2,460 2,470 2,490 2,500 2,520 2,530 2,550 2 
3 3,420 U~~ 3,470 3,490 3,520 3,540 3,570 3,590 3,620 3,640 3,660 3,690 3,710 3,730 3,760 3,780 3,800 3,830 3,850 3,870 3,890 3 
4 4,450 4,520 4,550 4,590 4,620 4,650 4,690 4,720 4,750 4,780 4,820 4,850 4,880 4,910 4,940 4,980 5,010 5,040 5,070 5,100 4 
5 5,640 5,690 5,730 5,770 5,810 5,850 5,890 5,930 5,970 6,020 6,060 6,100 6,130 6,170 6,210 6,250 6,290 6,330 6,370 6,410 6,440 5 

6 6,680 6,730 6,780 6,830 6,880 6,930 6,980 7,030 7,080 7,130 7,180 7,220 7,270 7,320 7,370 7,420 7,460 7,510 7,560 7,600 7,650 6 
7 7,870 7,930 7,990 8,050 8,100 8,160 8,220 8,280 8,330 8,390 8,450 8,500 8,560 8,610 8,670 8,720 8,780 8,830 8,890 8,940 8,990 7 
8 8,900 8,970 9,040 9,100 9,170 9,240 9,310 9,370 9,440 9,500 9,570 9,630 9,700 9,760 9,830 9,890 9,950 10,010 10,080 10,140 10,200 8 
9 10,090 10,170 10,250 10,320 10,400 10,470 10,550 10,620 10,690 10,770 10,840 10,910 10,980 11,050 11,130 11,200 11,270 11,340 11,410 11,470 11,540 9 

10 11,130 11,210 11,300 11,380 11,460 11,550 11,630 11,710 11,800 11,880 11,960 12,040 12,120 12,200 12,280 12,360 12,440 12,520 12,600 12,670 12,750 10 

11 12,320 12,410 12,500 12,600 12,690 12,780 12,870 12,960 13,050 13,140 13,230 13,320 13,410 13,500 13,580 13,670 13,750 13,840 13,930 14,010 14,090 11 
12 13,350 13,450 13,560 13,660 13,760 13,860 13,960 14,060 14,160 14,250 14,350 14,450 14,550 14,640 14,740 14,830 14,930 15,020 15,120 15,210 15,300 12 
13 14,540 14,650 14,760 14,870 14,980 15,090 15,200 15,310 15,410 15,520 15,620 15,730 15,830 15,940 16,040 16,140 16,240 16,340 16,440 16,540 16,640 13 
14 15,580 15,700 15,810 15,930 16,050 16,170 16,280 16,400 16,520 16,630 16,740 16,860 16,970 17,080 17,190 17,310 17,420 17,530 17,640 17,740 17,850 14 
15 16,770 16,900 17,020 17,150 17,280 17,400 17,530 17,650 17,770 17,890 18,020 18,140 18,260 18,380 18,490 18,610 18,730 18,850 18,960 19,080 19,190 15 

16 17,800 17,940 18,070 18,210 18,340 18,480 18,610 18,740 18,880 19,010 19,140 19,270 19,400 19,520 19,650 19,780 19,900 20,030 20,150 20,280 20,400 16 
17 18,990 19,140 19,280 19,430 19,570 19,710 19,850 19,990 20,130 20,270 20,410 20,540 20,680 20,820 20,950 21,090 21,220 21,350 21,480 21,610 21,740 17 
18 20,030 20,180 20,330 20,490 20,640 20,790 20,940 21,090 21,230 21,380 21,530 21,670 21,820 21,960 22,110 22,250 22,390 22,530 22,670 22,810 22,950 18 
19 21,220 21,380 21,540 21,700 21,860 22,020 22,180 22,330 22,490 22,650 22,800 22,950 23,110 23,260 23,410 23,560 23,710 23,850 24,000 24,150 24,300 19 
20 22,250 22,420 22,590 22,760 22,930 23,100 23,260 23,430 23,590 23,760 23,920 24,080 24,240 24,400 24,560 24,720 24,880 25,040 25,190 25,350 25,500 20 

21 23,440 23,620 23,800 23,980 24,150 24,330 24,500 24,680 24,850 25,020 25,190 25,360 25,530 25,700 25,860 26,030 26,190 26,360 26,520 26,680 26,850 21 
22 24,480 24,660 24,850 25,040 25,220 25,410 25,590 25,770 25,950 26,130 26,310 26,490 26,670 26,840 27,020 27,190 27,370 27,540 27,710 27,880 28,050 22 
23 25,670 25,860 26,060 26,250 26,450 26,640 26,830 27,020 27,210 27,400 27,580 27,770 27,950 28,140 28,320 28,500 28,680 28,860 29,040 29,220 29,400 23 
24 26,700 26,910 27,110 27,310 27,520 27,720 27,920 28,120 28,310 28,510 28,700 28,900 29,090 29,290 29,480 29,670 29,860 30,040 30,230 30,420 30,600 24 
25 27,890 28,110 28,320 28,530 28,740 28,950 29,160 29,360 29,570 29,770 29,980 30,180 30,380 30,580 30,780 30,970 31,170 31,370 31,560 31,750 31,950 25 

26 28,930 29,150 29,370 29,590 29,810 30,030 30,240 30,460 30,670 30,890 31,100 31,310 31,520 31,730 31,930 32,140 32,340 32,550 32,750 32,950 33,150 26 
27 30,120 30,350 30,580 30,810 31,030 31,260 31,480 31,710 31,930 32,150 32,370 32,590 32,800 33,020 33,230 33,450 33,660 33,870 34,080 34,290 34,500 27 
28 31,150 31,390 31,630 31,870 32,100 32,340 32,570 32,800 33,030 33,260 33,490 33,720 33,940 34,170 34,390 34,610 34,830 35,050 35,270 35,490 35,700 28 
29 32,340 32,590 32,840 33,080 33,330 33,570 33,810 34,050 34,290 34,520 34,760 34,990 35,230 35,460 35,690 35,920 36,150 36,370 36,600 36,820 37,050 29 
30 33,380 33,630 33,890 34,140 34,390 34,650 34,900 35,140 35,390 35,640 35,880 36,120 36,370 36,610 36,850 37,080 37,320 37,560 37,790 38,020 38,260 30 

31 34,570 34,830 35,100 35,360 35,620 35,880 36,140 36,390 36,650 36,900 37,150 37,400 37,650 37,900 38,150 38,390 38,630 38,880 39,120 39,360 39,600 31 
32 35,600 35,870 36,150 36,420 36,690 36,950 37,220 37,490 37,750 38,010 38,270 38,530 38,790 39,050 39,300 39,560 39,810 40,060 40,310 40,560 40,810 32 
33 36,790 37,080 37,360 37,640 37,910 38,190 38,460 38,740 39,010 39,280 39,540 39,810 40,080 40,340 40,600 40,860 41,120 41,380 41,640 41,890 42,150 33 
34 37,830 38,120 38,410 38,690 38,980 39,260 39,550 39,830 40,110 40,390 40,670 40,940 41,210 41,490 41,760 42,030 42,300 42,560 42,830 43,090 43,360 34 
35 39,020 39,320 39,620 39,910 40,200 40,500 40,790 41,080 41,370 41,650 41,940 42,220 42,500 42,780 43,060 43,340 43,610 43,880 44,160 44,430 44,700 35 

36 40,050 40,360 40,670 40,970 41,270 41,570 41,870 42,170 42,470 42,760 43,060 43,350 43,640 43,930 44,210 44,500 44,780 45,070 45,350 45,630 45,910 36 
37 41,240 41,560 41,870 42,190 42,500 42,810 43,110 43,420 43,730 44,030 44,330 44,630 44,930 45,220 45,510 45,810 46,100 46,390 46,680 46,960 47,250 37 
38 42,280 42,600 42,930 43,250 43,570 43,880 44,200 44,520 44,830 45,140 45,450 45,760 46,060 46,370 46,670 46,970 47,270 47,570 47,870 48,160 48,460 38 
39 43,470 43,800 44,130 44,460 44,790 45,120 45,440 45,760 46,080 46,400 46,720 47,040 47,350 47,660 47,970 48,280 48,590 48,890 49,200 49,500 49,800 39 
40 44,500 44,840 45,180 45,520 45,860 46,190 46,530 46,860 47,190 47,520 47,840 48,170 48,490 48,810 49,130 49,440 49,760 50,070 50,390 50,700 51,010 40 

41 45,690 46,040 46,390 46,740 47,080 47,430 47,770 48,110 48,440 48,780 49,110 49,440 49,770 50,100 50,430 50,750 51,070 51,400 51,710 52,030 52,350 41 
42 46,730 47,090 47,440 47,800 48,150 48,500 48,850 49,200 49,550 49,890 50,230 50,570 50,910 51,250 51,580 51,920 52,250 52,580 52,910 53,230 53,560 42 
43 47,920 48,290 48,650 49,020 49,380 49,740 50,090 50,450 50,800 51,160 51,510 51,850 52,200 52,540 52,880 53,220 53,560 53,900 54,230 54,570 54,900 43 
44 48,950 49,330 49,700 50,070 50,440 50,810 51,180 51,540 51,910 52,270 52,630 52,980 53,340 53,690 54,040 54,390 54,740 55,080 55,430 55,770 56,110 44 
45 50,140 50,530 50,910 51,290 51,670 52,050 52,420 52,790 53,160 53,530 53,900 54,260 54,620 54,980 55,340 55,700 56,050 56,400 56,750 57,100 57,450 45 

46 51,180 51,570 51,960 52,350 52,740 53,120 53,510 53,890 54,270 54,640 55,020 55,390 55,760 56,130 56,500 56,860 57,220 57,590 57,940 58,300 58,660 46 
47 52,370 52,770 53,170 53,570 53,960 54,360 54,750 55,140 55,520 55,910 56,290 56,670 57,050 57,420 57,800 58,170 58,540 58,910 59,270 59,840 60,000 47 
48 53,400 53,810 54,220 54,630 55,030 55,430 55,830 56,230 56,630 57,020 57,410 57,800 58,190 58,570 58,950 59,330 59,710 60,090 60,460 60,840 61,210 48 
49 54,590 55,010 55,430 55,840 56,260 56,660 57,070 57,480 57,880 58,280 58,680 59,080 59,470 59,860 60,250 60,840 61,030 61,410 61,790 62,170 62,550 49 
50 55,630 56,050 56,480 56,900 57,320 57,740 58,160 58,570 58,990 59,390 59,800 60,210 60,610 61,010 61,410 61,810 62,200 62,590 62,980 63,370 63,760 50 

51 56,820 57,260 57,690 58,120 58,550 58,970 59,400 59,820 60,240 60,660 61,070 61,490 61,900 62,300 62,710 63,110 63,510 63,910 64,310 64,710 65,100 51 
52 57,850 58,300 58,740 59,180 59,620 60,050 60,490 60,920 61,340 61,770 62,190 62,620 63,030 63,450 63,870 64,280 64,690 65,100 65,500 65,910 66,310 52 
53 59,040 59,500 59,950 60,400 60,840 61,280 61,730 62,160 62,600 63,030 63,470 63,890 84,320 64,740 65,170 65,590 66,000 66,420 66,830 67,240 67,650 53 
54 60,080 60,540 61,000 61,460 61,910 62,360 62,810 63,260 63,700 64,150 64,590 65,020 65,460 65,890 66,320 66,750 67,180 67,600 68,020 68,440 68,860 54 
55 61,270 61,740 62,210 62,670 63,130 63,590 64,050 64,510 84,960 65,410 65,860 66,300 66,740 67,180 67,620 68,060 68,490 68,920 69,350 69,780 70,200 55 

56 62,300 62,780 63,260 63,730 64,200 84,670 65,140 65,600 66,060 66,520 66,980 67,430 67,880 68,330 68,780 69,220 69,660 70,100 70,540 70,980 71,410 56 
57 63,490 63,980 84,470 84,950 65,430 65,900 66,380 66,850 67,320 67,790 68,250 68,710 69,170 69,620 70,080 70,530 70,980 71,430 71,870 72,310 72,750 57 
58 84,530 65,020 65,520 66,010 66,500 66,980 67,460 67,940 68,420 68,900 69,370 69,840 70,310 70,770 71,230 71,690 72,150 72,610 73,060 73,510 73,960 58 
59 65,720 66,220 66,730 67,220 67,720 68,210 68,700 69,190 69,680 70,160 70,840 71,120 71,590 72,070 72,530 73,000 73,470 73,930 74,390 74,850 75,300 59 
60 66,750 67,270 67,780 68,280 68,790 69,290 69,790 70,290 70,780 71,270 71,760 72,250 72,730 73,210 73,690 74,170 74,840 75,110 75,580 76,050 76,510 60 

HEADWATER 550 to 552 MARCH 2004 



WHEELER DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

.8•HEADWATER ELEVATION d,•
550.0 550.1 550.2 550.3 550.4 550.5 550.6 550.7 550.8 550.9 551.0 551.1 551.2 1 551.3 551.4 551.5 551.6 551.7 551.8 551.9 5520

61 69,930 70,460 70, 990 71,520 72,040 72,560 73,080 73,600 74,110 74,620 75,130 75, 630 76,130 76,630 77, 130 77, 620 78, 110 78,600 79,090 79, 570 80,050 61
62 72,720 73, 270 73, 820 74, 370 74,910 75,450 75,990 76, 530 77,060 77,590 78,120 78,640 79,160 79,680 80, 190 80, 700 81,210 81,720 82,220 82, 720 83,220 62
63 75, 440 76,010 76, 580 77,150 77,720 78,280 78,840 79, 390 79,950 80, 500 81,040 81,590 82,130 82,670 83, 200 83, 730 84,260 84,790 85, 310 85,840 86,350 63
64 77, 880 78, 480 79, 070 79,660 80,250 80,840 81,420 82,000 82,580 83,150 83, 720 84,290 84, 850 85,410 85, 970 86, 530 87, 080 87,630 88, 180 88,720 89,260 64
65 81,060 81, 680 82,290 82,900 83,510 84,110 84,720 85, 310 85,910 86, 500 87, 090 87,670 88,260 88,830 89,410 89, 980 90, 550 91,120 91,680 92,250 92,800 65

66 83, 840 84,480 85,120 85,750 86,380 87,000 87,630 88, 240 88,860 89,470 90,080 90,680 91,280 91,880 92,470 93, 060 93, 650 94, 240 94, 820 95, 400 95,970 66
67 86,560 87,220 87,880 88,530 89,180 89,830 90,470 91,110 91,740 92, 380 93,000 93,630 94,250 94, 870 95,480 96, 090 96,700 97,310 97, 910 98,510 99,110 67
68 89,000 89,690 90,370 91,050 91,720 92, 390 93, 050 93,720 94,380 95,030 95,680 96, 330 96,980 97,620 98,250 98,890 99,520 100, 100 100, 800 101,400 102,000 68
69 92 180 92, 890 93,590 94,280 94,970 95,660 96,350 97, 030 97, 710 98, 380 99, 050 99,720 100,400 101, 000 101,700 102, 300 103, 000 103, 600 104,300 104,900 105, 600 69
70 94,970 95,690 96,410 97,130 97,840 98,550 99,260 99, 960 100,700 101,400 102,000 102,700 103,400 104,100 104,800 105,400 106,100 106,800 107,400 108,100 108,700 70

71 97,690 98,430 99,180 99,910 100,600 101,400 102,100 102,800 103,500 104,300 105,000 105,700 106,400 107,100 107,800 108,500 109,100 109,800 110,500 111,200 111,900 71
72 100,100 100,900 101,700 102,400 103,200 103,900 104,700 105,400 106,200 106,900 107,600 108,400 109,100 109, 800 110,500 111,300 112,000 112,700 113,400 114,100 114,800 72
73 103, 300 104, 100 104, 900 105, 700 106, 400 107, 200 108,000 108,700 109,500 110, 300 111,000 111,800 112, 500 113, 200 114,000 114,700 115,400 116,200 116,900 117, 600 118, 300 73
74 106,100 106, 900 107,700 108,500 109, 300 110,100 110,900 111,700 112,500 113, 200 114,000 114,800 115,500 116,300 117,000 117,800 118,500 119,300 120,000 120,700 121,500 74
75 108,800 109, 600 110,500 111,300 112,100 112,900 113,700 114,500 115,300 116, 100 116,900 117,700 118,500 119,300 120,000 120,800 121,600 122,300 123,100 123,900 124,600 75

76 111,300 112,100 113,000 113,800 114,600 115,500 116,300 117,100 118,000 118, 800 119,600 120,400 121,200 122,000 122,800 123,600 124,400 125,200 126,000 126,700 127,500 76
77 114,400 115,300 116, 200 117,000 117,900 118,800 119,600 120,500 121,300 122,100 123,000 123,800 124,600 125,400 126,300 127,100 127,900 128,700 129, 500 130,300 131,100 77
78 117,200 118,100 119,000 119,900 120,800 121,600 122,500 123,400 124,300 125, 100 126,000 126,800 127,600 128,500 129,300 130,100 131,000 131,800 132,600 133,400 134,200 78
79 119,900 120,900 121,800 122,700 123,600 124,500 125,400 126,300 127,100 128,000 128,900 129,800 130,600 131,500 132, 300 133, 200 134,000 134,900 135, 700 136,500 137,400 79
80 122,400 123,300 124,300 125,200 126,100 127,000 127,900 128,900 129,800 130, 700 131,600 132,500 133,300 134,200 135,100 136,000 136,800 137,700 138,600 139,400 140,300 80

81 125,600 126,500 127,500 128,400 129,400 130,300 131,200 132,200 133,100 134,000 134,900 135,800 136,700 137,600 138,500 139,400 140,300 141,200 142,100 142,900 143,800 81
82 128,300 129,300 130, 300 131,300 132, 200 133, 200 134,200 135, 100 136,000 137,000 137,900 138,800 139,800 140,700 141,600 142, 500 143, 400 144,300 145,200 146,100 147,000 82
83 131,100 132,100 133,100 134,100 135,000 136,000 137,000 138,000 138, 900 139, 900 140,800 141,800 142,700 143,700 144, 600 145,500 146, 500 147, 400 148,300 149,200 150,100 83
84 133,500 134,500 135, 600 136,600 137,600 138, 600 139, 600 140,600 141,600 142, 500 143,500 144,500 145,500 146,400 147,400 148,300 149,300 150, 200 151,200 152, 100 153,000 84
85 140,700 142,000 143,300 144,300 145,300 146,300 147,300 148,300 149,300 150, 300 151,300 152,300 153,200 154,200 155,200 156,200 157,200 158,200 159,100 160,100 161,100 85

86 147,900 149,500 151,000 152,100 153, 100 154,000 155,000 156,000 157,000 158,000 159,000 160,000 161,000 162,000 163,100 164, 100 165, 100 166, 100 167, 100 168, 100 169,100 86
87 155,100 156,900 158,700 159,900 160,800 161,800 162,700 163,700 164,700 165,700 166,800 167, 800 168,800 169,800 170,900 172,000 173,000 174,100 175,100 176, 100 177,100 87
88 162,300 164,400 166,500 167,700 168, 600 169,500 170,500 171,400 172,400 173,500 174,500 175,500 176,500 177,600 178,700 179,800 180,900 182,000 183,100 164,100 185,200 88
89 169,500 171,900 174,200 175,400 176,300 177,300 178,200 179,100 180,100 181,200 182,200 183,300 184,300 185,400 186,600 187,700 188,800 190,000 191,100 192,100 193,200 89
90 176,700 179,300 181,900 183,200 184,100 185,000 185,900 186,800 187,800 188,900 190,000 191,000 192,100 193,200 194,400 195,600 196,800 197,900 199,000 200,200 201,300 90

91 183,900 186, 800 189, 600 191,000 191,800 192, 700 193, 600 194, 500 195,500 196, 600 197, 700 198, 800 199,800 201,000 202,300 203, 500 204,700 205,800 207,000 208, 200 209,300 91
92 191,100 194,200 197, 400 198,700 199,600 200, 500 201, 300 202,200 203,200 204, 400 205, 500 206, 600 207,600 208, 800 210, 100 211,300 212,600 213,800 215,000 216,200 217,400 92
93 198, 400 201, 700 205,100 206,500 207, 300 208, 200 209,000 209,900 211,000 212, 100 213, 200 214, 300 215,400 216, 600 217, 900 219,200 220, 500 221,700 223,000 224,200 225,400 93
94 205, 600 209, 200 212, 800 214, 300 215, 100 215, 900 216, 800 217, 600 218, 700 219, 800 221,000 222, 100 223,200 224,400 225, 800 227, 100 228, 400 229, 700 231,000 232,200 233, 400 94
95 212, 800 216,600 220, 500 222, 100 222,800 223,700 224,500 225,300 226,400 227, 500 228, 700 229,800 230,900 232, 200 233, 600 235,000 236,300 237, 600 238, 900 240,200 241,500 95

96 220,000 224, 100 228, 300 229,800 230,600 231,400 232, 200 233,000 234,100 235, 300 236,400 237, 600 238, 700 240,000 241,500 242, 900 244,200 245, 600 246, 900 248,200 249,500 96
97 220,000 224,100 228,300 230, 100 231,100 232,200 233,300 234,400 235,700 237,200 238,600 240,000 241,400 243,000 244,700 246,400 248,000 249,600 251,300 252,900 254,400 97
98 220,000 224, 100 228, 300 230, 300 231,600 233,000 234, 400 235,700 237,400 239, 100 240, 800 242, 500 244,200 246, 100 248,000 249, 900 251,800 253, 700 255, 600 257,500 259, 300 98
99 220,000 224, 100 228, 300 230, 500 232, 100 233, 800 235, 500 237, 100 239,000 241,000 243,000 245,000 246, 900 249, 100 251,200 253, 400 255, 600 257, 800 259, 900 262,100 264,200 99

100 220,000 224, 100 228,300 230, 700 232, 600 234,600 236, 500 238, 500 240,700 242, 900 245,200 247,400 249, 700 252, 100 254,500 257,000 259, 400 261, 800 264, 300 266,700 269,200 100

101 220,000 224, 100 228,300 230, 900 233, 100 235,400 237, 600 239, 900 242,300 244, 800 247,400 249, 900 252, 400 255, 100 257, 800 260, 500 263, 200 265, 900 268, 600 271,300 274, 100 101
102 220,000 224, 100 228,300 231,100 233, 600 236, 200 238, 700 241,200 244,000 246, 800 249,500 252, 300 255, 100 258, 100 261, 000 264,000 267,000 270, 000 273,000 276,000 279,000 102
103 220,000 224, 100 228,300 231,400 234, 100 237,000 239, 800 242, 600 245,600 248, 700 251,700 254, 800 257, 900 261, 100 264, 300 267, 500 270, 800 274,000 277, 300 280, 600 283,900 103
104 220,000 224, 100 228,300 231,600 234, 600 237, 700 240, 900 244,000 247, 300 250,600 253,900 257, 300 260, 600 264, 100 267, 600 271, 100 274,600 278, 100 281,700 285, 200 288,800 104
105 220,000 224, 100 228,300 231,800 235, 100 238, 500 242,000 245,400 248,900 252, 500 256, 100 259, 700 263, 300 267, 100 270, 800 274, 600 278,400 282, 200 286,000 289,800 293,700 105

106 220,000 224, 100 228, 300 232,000 235, 700 239, 300 243,000 246,800 250, 600 254, 400 258, 300 262,200 266, 100 270, 100 274, 100 278, 100 282, 200 286, 200 290, 300 294,500 298,600 106
107 220,000 224, 100 228,300 232,200 236, 200 240, 100 244, 100 248, 100 252, 200 256, 300 260, 500 264,600 268, 800 273, 100 277, 300 281,600 286,000 290, 300 294, 700 299,100 303, 500 107
108 220,000 224, 100 228, 300 232,400 236, 700 240, 900 245, 200 249, 500 253, 900 258, 200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 108
109 220,000 224, 100 228, 300 232,400 236, 700 240, 900 245, 200 249,500 253, 900 258, 200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 109
110 220,000 224, 100 228, 300 232,400 236, 700 240, 900 245, 200 249, 500 253, 900 258, 200 262, 700 267,100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 110

111 220,000 224,100 228, 300 232, 400 236, 700 240, 900 245, 200 249,500 253, 900 258,200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 111
112 220, 000 224, 100 228, 300 232, 400 236, 700 240, 900 245, 200 249,500 253, 900 258, 200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 112
113 220,000 224, 100 228, 300 232, 400 236,700 240, 900 245, 200 249, 500 253, 900 258, 200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 113
114 220, 000 224,100 228, 300 232, 400 236,700 240, 900 245,200 249, 500 253, 900 258, 200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 114115 220,000 224,100 228,300 232,400 236, 700 240,900 245, 200 249, 500 253,900 258, 200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294,2400 299,000 303,2700 308,400 115

116 220,000 224, 100 228,300 232,400 236, 700 240,900 245, 200 249, 500 253, 900 258, 200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 116

117 220,000 224, 100 228,300 232, 400 236, 700 240, 900 245, 200 249, 500 253,900 258, 200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294, 400 299,000 303,700 308,400 117
118 220,000 224, 100 228,300 232, 400 236, 700 240, 900 245,200 249, 500 253,900 258, 200 262, 700 267, 100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 118
119 220,000 224, 100 228,300 232,400 236, 700 240,900 245, 200 249, 500 253,900 258,200 262,700 267, 100 271, 600 276, 100 280, 600 285, 200 289, 800 294,400 299,000 303,700 308,400 119
120 220,000 224, 100 228, 300 232,400 236, 700 240, 900 245, 200 249,500 253,900 258,200 262, 700 267,100 271,600 276, 100 280, 600 285, 200 289, 800 294,400 299, 000 303, 700 308, 400 120
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61 69,930 70,460 70,990 71,520 72,040 72,560 73,080 73,600 74,110 74,620 75,130 75,630 76,130 76,630 77,130 77,620 78,110 78,600 79,090 79,570 80,050 61 
62 72,720 73,270 73,820 74,370 74,910 75,450 75,990 76,530 77,060 77,590 78,120 78,640 79,160 79,680 80,190 80,700 81,210 81,720 82,220 82,720 83,220 62 
63 75,440 76,010 76,580 77,150 77,720 78,280 78,840 79,390 79,950 80,500 81,040 81,590 82,130 82,670 83,200 83,730 84,260 84,790 85,310 85,840 86,350 63 
64 77,880 78,480 79,070 79,660 80,250 80,840 81,420 82,000 82,580 83,150 83,720 84,290 84,850 85,410 85,970 86,530 87,080 87,630 88,180 88,720 89,260 64 
65 81,060 81,680 82,290 82,900 83,510 84,110 84,720 85,310 85,910 86,500 87,090 87,670 88,260 88,830 89,410 89,980 90,550 91,120 91,680 92,250 92,800 65 

66 83,840 84,480 85,120 85,750 86,380 87,000 87,630 88,240 88,860 89,470 90,080 90,680 91,280 91,880 92,470 93,060 93,650 94,240 94,820 95,400 95,970 66 
67 86,560 87,220 87,880 88,530 89,180 89,830 90,470 91,110 91,740 92,380 93,000 93,630 94,250 94,870 95,480 96,090 96,700 97,310 97,910 98,510 99,110 67 
68 89,000 89,690 90,370 91,050 91,720 92,390 93,050 93,720 94,380 95,030 95,680 96,330 96,980 97,620 98,250 98,890 99,520 100,100 100,800 101,400 102,000 68 
69 92,180 92,890 93,590 94,280 94,970 95,660 96,350 97,030 97,710 98,380 99,050 99,720 100,400 101,000 101,700 102,300 103,000 103,600 104,300 104,900 105,600 69 
70 94,970 95,690 96,410 97,130 97,840 98,550 99,260 99,960 100,700 101,400 102,000 102,700 103,400 104,100 104,800 105,400 106,100 106,800 107,400 108,100 108,700 70 

71 97,690 98,430 99,180 99,910 100,600 101,400 102,100 102,800 103,500 104,300 105,000 105,700 106,400 107,100 107,800 108,500 109,100 109,800 110,500 111,200 111,900 71 
72 100,100 100,900 101,700 102,400 103,200 103,900 104,700 105,400 106,200 106,900 107,600 108,400 109,100 109,800 110,500 111,300 112,000 112,700 113,400 114,100 114,800 72 
73 103,300 104,100 104,900 105,700 106,400 107,200 108,000 108,700 109,500 110,300 111,000 111,800 112,500 113,200 114,000 114,700 115,400 116,200 116,900 117,600 118,300 73 
74 106,100 106,900 107,700 108,500 109,300 110,100 110,900 111,700 112,500 113,200 114,000 114,800 115,500 116,300 117,000 117,800 118,500 119,300 120,000 120,700 121,500 74 
75 108,800 109,600 110,500 111,300 112,100 112,900 113,700 114,500 115,300 116,100 116,900 117,700 118,500 119,300 120,000 120,800 121,600 122,300 123,100 123,900 124,600 75 

76 111,300 112,100 113,000 113,800 114,600 115,500 116,300 117,100 118,000 118,800 119,600 120,400 121,200 122,000 122,800 123,600 124,400 125,200 126,000 126,700 127,500 76 
77 114,400 115,300 116,200 117,000 117,900 118,800 119,600 120,500 121,300 122,100 123,000 123,800 124,600 125,400 126,300 127,100 127,900 128,700 129,500 130,300 131,100 77 
78 117,200 118,100 119,000 119,900 120,800 121,600 122,500 123,400 124,300 125,100 126,000 126,800 127,600 128,500 129,300 130,100 131,000 131,800 132,600 133,400 134,200 78 
79 119,900 120,900 121,800 122,700 123,600 124,500 125,400 126,300 127,100 128,000 128,900 129,800 130,600 131,500 132,300 133,200 134,000 134,900 135,700 136,500 137,400 79 
80 122,400 123,300 124,300 125,200 126,100 127,000 127,900 128,900 129,800 130,700 131,600 132,500 133,300 134,200 135,100 136,000 136,800 137,700 138,600 139,400 140,300 80 

81 125,600 126,500 127,500 128,400 129,400 130,300 131,200 132,200 133,100 134,000 134,900 135,800 136,700 137,600 138,500 139,400 140,300 141,200 142,100 142,900 143,800 81 
82 128,300 129,300 130,300 131,300 132,200 133,200 134,200 135,100 136,000 137,000 137,900 138,800 139,800 140,700 141,600 142,.500 143,400 144,300 145,200 146,100 147,000 82 
83 131,100 132,100 133,100 134,100 135,000 136,000 137,000 138,000 138,900 139,900 140,800 141,800 142,700 143,700 144,600 145,500 146,500 147,400 148,300 149,200 150,100 83 
84 133,500 134,500 135,600 136,600 137,600 138,600 139,600 140,600 141,600 142,500 143,500 144,500 145,500 146,400 147,400 148,300 149,300 150,200 151,200 152,100 153,000 84 
85 140,700 142,000 143,300 144,300 145,300 146,300 147,300 148,300 149,300 150,300 151,300 152,300 153,200 154,200 155,200 156,200 157,200 158,200 159,100 160,100 161,100 85 

86 147,900 149,500 151,000 152,100 153,100 154,000 155,000 156,000 157,000 158,000 159,000 160,000 161,000 162,000 163,100 164,100 165,100 166,100 167,100 168,100 169,100 86 
87 155,100 156,900 158,700 159,900 160,800 161,800 162,700 163,700 164,700 165,700 166,800 167,800 168,800 169,800 170,900 172,000 173,000 174,100 175,100 176,100 177,100 87 
88 162,300 164,400 166,500 167,700 168,600 169,500 170,500 171,400 172,400 173,500 174,500 175,500 176,500 177,600 178,700 179,800 180,900 182,000 183,100 184,100 185,200 88 
89 169,500 171,900 174,200 175,400 176,300 177,300 178,200 179,100 180,100 181,200 182,200 183,300 184,300 185,400 186,600 187,700 188,800 190,000 191,100 192,100 193,200 89 
90 176,700 179,300 181,900 183,200 184,100 185,000 185,900 186,800 187,800 188,900 190,000 191,000 192,100 193,200 194,400 195,600 196,800 197,900 199,000 200,200 201,300 90 

91 183,900 186,800 189,600 191,000 191,800 192,700 193,600 194,500 195,500 196,600 197,700 198,800 199,800 201,000 202,300 203,500 204,700 205,800 207,000 208,200 209,300 91 
92 191,100 194,200 197,400 198,700 199,600 200,500 201,300 202,200 203,200 204,400 205,500 206,600 207,600 208,800 210,100 211,300 212,600 213,800 215,000 216,200 217,400 92 
93 198,400 201,700 205,100 206,500 207,300 208,200 209,000 209,900 211,000 212,100 213,200 214,300 215,400 216,600 217,900 219,200 220,500 221,700 223,000 224,200 225,400 93 
94 205,600 209,200 212,800 214,300 215,100 215,900 216,800 217,600 218,700 219,800 221,000 222,100 223,200 224,400 225,800 227,100 228,400 229,700 231,000 232,200 233,400 94 
95 212,800 216,600 220,500 222,100 222,800 223,700 224,500 225,300 226,400 227,500 228,700 229,800 230,900 232,200 233,600 235,000 236,300 237,600 238,900 240,200 241,500 95 

96 220,000 224,100 228,300 229,800 230,600 231,400 232,200 233,000 234,100 235,300 236,400 237,600 238,700 240,000 241,500 242,900 244,200 245,600 246,900 248,200 249,500 96 
97 220,000 224,100 228,300 230,100 231,100 232,200 233,300 234,400 235,700 237,200 238,600 240,000 241,400 243,000 244,700 246,400 248,000 249,600 251,300 252,900 254,400 97 
98 220,000 224,100 228,300 230,300 231,600 233,000 234,400 235,700 237,400 239,100 240,800 242,500 244,200 246,100 248,000 249,900 251,800 253,700 255,600 257,500 259,300 98 
99 220,000 224,100 228,300 230,500 232,100 233,800 235,500 237,100 239,000 241,000 243,000 245,000 246,900 249,100 251,200 253,400 255,600 257,800 259,900 262,100 264,200 99 

100 220,000 224,100 228,300 230,700 232,600 234,600 236,500 238,500 240,700 242,900 245,200 247,400 249,700 252,100 254,500 257,000 259,400 261,800 264,300 266,700 269,200 100 

101 220,000 224,100 228,300 230,900 233,100 235,400 237,600 239,900 242,300 244,800 247,400 249,900 252,400 255,100 257,800 260,500 263,200 265,900 268,600 271,300 274,100 101 
102 220,000 224,100 228,300 231,100 233,600 236,200 238,700 241,200 244,000 246,800 249,500 252,300 255,100 258,100 261,000 264,000 267,000 270,000 273,000 276,000 279,000 102 
103 220,000 224,100 228,300 231,400 234,100 237,000 239,800 242,600 245,600 248,700 251,700 254,800 257,900 261,100 264,300 267,500 270,800 274,000 277,300 280,600 283,900 103 
104 220,000 224,100 228,300 231,600 234,600 237,700 240,900 244,000 247,300 250,600 253,900 257,300 260,600 264,100 267,600 271,100 274,600 278,100 281,700 285,200 288,800 104 
105 220,000 224,100 228,300 231,800 235, 100 238,500 242,000 245,400 248,900 252,500 256,100 259,700 263,300 267,100 270,800 274,600 278,400 282,200 286,000 289,800 293,700 105 

106 220,000 224,100 228,300 232,000 235,700 239,300 243,000 246,800 250,600 254,400 258,300 262,200 266,100 270,100 274,100 278,100 282,200 286,200 290,300 294,500 298,600 106 
107 220,000 224,100 228,300 232,200 236,200 240,100 244,100 248,100 252,200 256,300 260,500 264,600 268,800 273,100 277,300 281,600 286,000 290,300 294,700 299,100 303,500 107 
108 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 108 
109 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 109 
110 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 110 

111 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 111 
112 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 112 
113 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 113 
114 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 114 
115 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 115 

116 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 116 
117 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 117 
118 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 118 
119 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 119 
120 220,000 224,100 228,300 232,400 236,700 240,900 245,200 249,500 253,900 258,200 262,700 267,100 271,600 276,100 280,600 285,200 289,800 294,400 299,000 303,700 308,400 120 

MARCH 2004 HEADWATER 550 to 552 



12 WHEELER DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

M._ HEADWATER ELEVATION __ __

552.0 1 552.1 552.2 552.3 552.4 552.5 552.6 1 552.7 552.8 552.9 553.0 553.1 553.2 553.3 553.4 1 553.5 553.6 553.7 553.8 553.9 554.0

1 1,340 1, 350 1,360 1,360 1,370 1,380 1,380 1,390 1,400 1,400 1,410 1,420 1,420 1,430 1,440 1,440 1,450 1,450 1,460 1,470 1,470 1
2 2,9550 2, 570 2, 580 2, 600 2, 610 2, 630 2, 640 2, 660 2, 670 2, 690 2, 700 2,720 2, 730 2, 750 2, 760 2, 770 2,790 2,800 2, 820 2, 830 2, 840 2
3 3,890 3,910 3,940 3, 960 3, 980 4,000 4,020 4, 050 4,070 4,090 4, 110 4,130 4, 150 4, 170 4,200 4, 220 4,240 4,260 4, 280 4,300 4,320 3
4 5,100 5,130 5,160 5,190 5, 220 5,250 5,280 5, 310 5,340 5,370 5, 400 5,430 5, 460 5,490 5,520 5, 550 5,580 5,600 5, 630 5, 660 5,690 4
5 6,440 6,480 6,520 6,560 6,590 6,630 6,670 6, 700 6,740 6,780 6,810 6,850 6, 880 6,920 6,950 6,990 7,020 7,060 7,090 7, 130 7, 160 5

6 7,650 7, 700 7,740 7,790 7, 830 7,880 7,920 7, 970 8,010 8,060 8, 100 8, 150 8,190 8,240 8,280 8, 320 8,360 8,410 8,450 8, 490 8, 530 6
7 8, 990 9, 050 9,100 9, 150 9, 200 9,260 9, 310 9, 360 9,410 9,460 9, 510 9, 560 9,610 9,660 9,710 9, 760 9,810 9,860 9, 910 9, 960 10, 000 7
8 10,200 10,260 10,320 10, 390 10,450 10,510 10, 570 10,630 10,690 10,750 10,800 10,860 10,920 10,980 11,040 11,100 11,150 11,210 11,260 11,320 11,370 8
9 11,540 11,610 11,680 11,750 11,820 11,880 11,950 12,020 12,080 12,150 12,210 12,280 12,340 12, 410 12,470 12, 540 12,600 12,660 12,720 12,790 12,850 9

10 12, 750 12, 830 12,910 12,980 13,060 13,130 13, 210 13,280 13,360 13,430 13, 510 13,580 13,650 13, 730 13, 800 13,870 13,940 14,010 14,080 14, 150 14,220 10

11 14,090 14, 180 14,260 14,340 14,430 14,510 14,590 14,670 14,750 14, 830 14, 920 15,000 15,080 15,150 15,230 15, 310 15,390 15,460 15, 540 15, 620 15, 690 11
12 15,300 15,390 15,490 15, 580 15, 670 15, 760 15, 850 15,940 16,030 16,120 16, 210 16,300 16,380 16, 470 16, 560 16,640 16,730 16, 810 16, 900 16,980 17,060 12
13 16,640 16, 740 16,840 16, 940 17, 040 17,:140 17, 230 17,330 17,430 17, 520 17, 620 17,710 17,810 17, 900 17, 990 18, 090 18, 180 18, 270 18, 360 18,450 18,530 13
14 17, 850 17, 960 18,070 18,170 18,280 18,390 18, 490 18,600 18,700 18, 800 18, 910 19,010 19,110 19,220 19,320 19, 420 19, 520 19,610 19,710 19,810 19,900 14
15 19,:190 19,310 19,420 19,540 19,650 19,760 19, 870 19,990 20, 100 20,210 20, 320 20,430 20,540 20,650 20,750 20,860 20,960 21,070 21,170 21,280 21,380 15

16 20,400 20,530 20,650 20, 770 20, 890 21,010 21,130 21,250 21,370 21,490 21,610 21,730 21,840 21,960 22,080 22, 190 22,300 22,420 22, 530 22,640 22,750 16
17 21,740 21,880 22,000 22,130 22, 260 22,390 22,520 22,640 22,770 22,890 23, 020 23,140 23,270 23, 390 23,510 23, 630 23, 750 23,870 23, 990 24, 110 24, 220 17
18 22, 950 23, 090 23,230 23,370 23, 500 23,640 23,770 23, 910 24,040 24,180 24, 310 24,440 24, 570 24, 710 24,840 24, 970 25, 090 25, 220 25, 340 25, 470 25, 590 18
19 24,300 24, 440 24,590 24,730 24, 870 25,020 25, 160 25, 300 25, 440 25,580 25, 720 25, 860 26, 000 26, 140 26,270 26, 410 26,540 26,670 26, 800 26, 930 27,070 19
20 25, 500 25, 660 25,810 25,960 26,110 26,270 26,420 26, 570 26,720 26,860 27, 010 27,160 27,310 27, 450 27, 600 27, 740 27,880 28,020 28, 160 28, 300 28,430 20

21 26, 850 27, 010 27,170 27,330 27,480 27,640 27,800 27, 960 28,110 28, 270 28,420 28,570 28, 730 28, 880 29, 030 29, 180 29, 330 29,470 29, 620 29, 760 29, 910 21
22 28, 050 28, 220 28, 390 28,560 28, 730 28, 890 29,060 29,220 29,390 29, 550 29, 710 29, 870 30, 040 30, 200 30, 360 30, 510 30, 670 30, 820 30, 970 31,130 31,280 22
23 29,400 29, 570 29, 750 29,920 30, 100 30, 270 30,440 30,610 30,780 30, 950 31, 120 31,290 31,460 31, 630 31,790 31,960 32,120 32, 280 32, 440 32,590 32,750 23
24 30, 600 30, 790 30,970 31,160 31, 340 31,520 31,700 31,880 32,060 32, 240 32, 410 32,590 32, 770 32,940 33, 120 33, 290 33,460 33, 620 33, 790 33, 960 34,120 24
25 31,950 32, 140 32,330 32,520 32, 710 32,900 33, 080 33, 270 33,450 33,640 33, 820 34,010 34,190 34,370 34,550 34,730 34,910 35, 080 35,250 35,420 35,600 25

26 33, 150 33, 350 33, 550 33,750 33, 950 34, 150 34, 340 34,540 34, 730 34,920 35, 120 35, 310 35, 500 35, 690 35, 880 36, 060 36, 240 36, 430 36, 610 36, 790 36,970 26
27 34, 500 34, 700 34,910 35,110 35, 320 35, 520 35,720 35, 930 36,130 36, 330 36, 520 36,720 36, 920 37,120 37, 310 37, 500 37, 690 37, 880 38, 070 38, 250 38,440 27
28 35, 700 35, 920 36,130 36,350 36, 560 36,770 36, 980 37, 190 37,400 37, 610 37, 820 38,020 38, 230 38, 430 38, 640 38,840 39,030 39 230 39, 420 39,620 39,810 28
29 37, 050 37, 270 37,490 37, 710 37,930 38,150 38, 370 38,580 38,800 39, 010 39, 230 39,440 39,650 39, 860 40,070 40, 280 40,480 40,680 40, 880 41,080 41,280 29
30 38, 260 38, 490 38,720 38, 940 39, 170 39,400 39, 620 39, 850 40,070 40,300 40, 520 40,740 40, 960 41,180 41,400 41,610 41,820 42,030 42, 240 42, 450 42,650 30

31 39, 600 39,840 40,070 40, 310 40,540 40,780 41,010 41,240 41,470 41,700 41,930 42, 150 42, 380 42, 610 42,830 43, 050 43, 270 43,480 43, 700 43, 910 44,130 31
32 40, 810 41,050 41,300 41,540 41,780 42, 030 42,270 42, 510 42,740 42,980 43, 220 43, 450 43, 690 43, 920 44,150 44, 380 44, 610 44,830 45, 050 45, 280 45,500 32
33 42, 150 42, 400 42, 650 42,900 43, 150 43, 400 43, 650 43, 900 44,140 44, 380 44, 630 44,870 45, 110 45, 350 45,590 45, 830 46, 060 46,290 46, 520 46, 740 46,970 33
34 43, 360 43, 620 43, 880 44,140 44,400 44, 650 44,910 45, 160 45,420 45, 670 45, 920 46, 170 46, 420 46, 670 46,910 47, 160 47, 400 47, 630 47, 870 48, 110 48,340 34
35 44,700 44, 970 45, 230 45,500 45,760 46, 030 46, 290 46, 550 46, 810 47, 070 47, 330 47, 590 47, 840 48,100 48,350 48, 600 48, 850 49,090 49, 330 49, 570 49,810 35

36 45, 910 46, 180 46,460 46, 730 47,010 47, 280 47, 550 47, 820 48, 090 48, 350 48, 620 48,890 49, 150 49,410 49,670 49, 930 50, 180 50,440 50, 690 50, 930 51,180 36
37 47, 250 47, 530 47, 810 48,100 48,380 48, 660 48,930 49, 210 49, 480 49, 760 50, 030 50, 300 50, 570 50,640 51,110 51,370 51,630 51,890 52, 150 52, 400 52, 660 37
38 48,460 48, 750 49, 040 49,330 49,620 49, 910 50,190 50, 480 50, 760 51,040 51, 320 51,600 51,880 52, 160 52,430 52, 710 52, 970 53, 240 53, 500 53, 760 54,030 38
39 49, 800 50,100 50,400 50,690 50,990 51,280 51,570 51,870 52, 160 52, 440 52, 730 53,020 53, 300 53, 590 53,870 54, 150 54, 420 54,690 54, 960 55, 230 55, 500 39
40 51, 010 51, 310 51,620 51,930 52, 230 52, 530 52,830 53, 130 53, 430 53, 730 54,020 54,320 54,610 54, 900 55,190 55,480 55, 760 56, 040 56,320 56,590 56,870 40

41 52, 350 52, 660 52,980 53,290 53, 600 53, 910 54,220 54,520 54,830 55, 130 55, 430 55, 730 56, 030 56, 330 56, 630 56, 920 57, 210 57,490 57, 780 58, 060 58, 340 41
42 53, 560 53, 880 54,200 54,520 54,:640 55,160 55,470 55, 790 56, 100 56, 410 56, 720 57, 030 57,340 57, 650 57, 950 58, 250 58, 550 58,840 59, 130 59, 420 59,710 42
43 54, 900 55, 230 55,560 55,890 56, 210 56, 530 56, 860 57, 180 57,500 57, 820 58, 130 58,450 58, 760 59,080 59,390 59, 700 60, 000 60, 300 60,590 60, 890 61,190 43
44 56, 110 56, 450 56,780 57,120 57, 450 57, 790 58, 120 58, 450 58,770 59, 100 59, 430 59,750 60, 070 60, 390 60, 710 61,030 61,340 61,640 61,950 62, 250 62,560 44
45 57, 450 57, 800 58,140 58,480 58, 820 59,160 59, 500 59,840 60,170 60, 500 60,840 61,170 61,490 61,820 62,150 62, 470 62,790 63,100 63,410 63, 720 64,030 45

46 58, 660 59, 010 59, 360 59,720 60, 060 60,410 60, 760 61,100 61,450 61,790 62, 130 62,470 62, 800 63, 140 63,470 63, 800 64,130 64,450 64,770 65, 080 65, 400 46
47 60, 000 60, 360 60, 720 61,080 61,430 61,790 62,140 62, 490 62,840 63,190 63,540 63,880 64, 230 64, 570 64,910 65, 250 65, 570 65,900 66, 230 66, 550 66,870 47
48 61,210 61,580 61,950 62,310 62,680 63,040 63,400 63, 760 64,120 64,470 64, 830 65,180 65, 530 65, 880 66,230 66, 580 66, 910 67,250 67, 580 67, 910 68, 240 48
49 62, 550 62, 930 63,300 63,670 64, 050 64,410 64,780 65, 150 65,510 65,880 66, 240 66,600 66,960 67, 310 67, 670 68, 020 68,360 68,700 69, 040 69, 380 69,720 49
50 63, 760 64, 140 64,530 64,910 65, 290 65,660 66,040 66,420 66, 790 67,160 67, 530 67,900 68,260 68, 630 68, 990 69, 350 69,700 70,050 70,400 70, 740 71,090 50

51 65, 100 65, 490 65, 880 66, 270 66,660 67, 040 67,420 67, 810 68,180 68,560 68, 940 69, 310 69,690 70, 060 70,430 70, 790 71,150 71,500 71,860 72, 210 72,560 51
52 66, 310 66, 710 67, 110 67, 500 67, 900 68, 290 68, 680 69, 070 69,460 69,850 70, 230 70, 610 70,990 71,370 71,750 72,130 72,490 72, 850 73, 210 73, 570 73,930 52
53 67, 650 68, 060 68, 460 68, 870 69,270 69, 670 70, 070 70,460 70,860 71,250 71,640 72, 030 72,420 72, 800 73, 190 73, 570 73,940 74, 310 74,670 75, 040 75, 400 53
54 68, 860 69, 270 69, 690 70, 100 70,510 70, 920 71,320 71,730 72, 130 72,530 72, 930 73,330 73, 720 74, 120 74,510 74, 900 75,280 75, 650 76,030 76, 400 76, 770 54
55 70, 200 70, 620 71, 040 71,460 71,880 72, 290 72, 710 73,120 73,530 73,940 74, 340 74, 740 75, 150 75, 550 75,950 76,340 76, 730 77, 110 77, 490 77, 870 78,250 55

56 71,410 71,840 72, 270 72,700 73, 120 73, 540 73, 970 74,390 74,800 75, 220 75, 630 76, 040 76,460 76, 860 77,270 77, 670 78, 070 78, 460 78, 840 79, 230 79, 620 56
57 72, 750 73, 190 73, 630 74,060 74, 490 74, 920 75, 350 75,780 76,200 76, 620 77, 040 77, 460 77, 880 78,290 78,710 79,120 79, 510 79, 910 80, 310 80, 700 81,090 57
58 73, 960 74, 410 74, 850 75,290 75, 730 76, 170 76, 610 77,040 77,470 77, 900 78, 330 78, 760 79, 190 79, 610 80,030 80,450 80, 850 81,260 81, 660 82, 060 82,460 58
59 75, 300 75, 760 76, 210 76,660 77, 100 77, 550 77,990 78, 430 78,870 79, 310 79, 740 80, 180 80, 610 81,040 81,470 81,890 82, 300 82, 710 83, 120 83, 530 83,930 59
60 76, 510 76, 970 77, 430 77,890 78,340 78,800 79,250 79,700 80,150 80, 590 81,030 81,480 81,920 82, 350 82, 790 83, 220 83,640 64,060 84,480 84, 890 85, 300 60

HEADWATER 552 to 554 MARCH 2004

12 WHEELER DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
":<~ 552.0 552.1 552.2 552.3 552.4 552.5 552.6 552.7 552.8 552.9 553.0 553.1 553.2 553.3 553.4 553.5 553.6 553.7 553.8 553.9 554.0 ":<~ 

1 1,340 1,350 1,360 1,360 1,370 1,380 1,380 1,390 1,400 1,400 1,410 1,420 1,420 1,430 1,440 1,440 1,450 1,450 1,460 1,470 1,470 1 
2 2,550 2,570 2,580 2,600 2,610 2,630 2,640 2,660 2,670 2,690 2,700 2,720 2,730 2,750 2,760 2,770 2,790 2,800 2,820 2,830 2,840 2 
3 3,890 3,910 3,940 3,960 3,980 4,000 4,020 4,050 4,070 4,090 4,110 4,130 4,150 4,170 4,200 4,220 4,240 4,260 4,280 4,300 4,320 3 
4 5,100 5,130 5,160 5,190 5,220 5,250 5,280 5,310 5,340 5,370 5,400 5,430 5,460 5,490 5,520 5,550 5,580 5,600 5,630 5,660 5,690 4 
5 6,440 6,480 6,520 6,560 6,590 6,630 6,670 6,700 6,740 6,780 6,810 6,850 6,880 6,920 6,950 6,990 7,020 7,060 7,090 7,130 7,160 5 

6 7,650 7,700 7,740 7,790 7,830 7,880 7,920 7,970 8,010 8,060 8,100 8,150 8,190 8,240 8,280 8,320 8,360 8,410 8,450 8,490 8,530 6 
7 8,990 9,050 9,100 9,150 9,200 9,260 9,310 9,360 9,410 9,460 9,510 9,560 9,610 9,660 9,710 9,760 9,810 9,860 9,910 9,960 10,000 7 
8 10,200 10,260 10,320 10,390 10,450 10,510 10,570 10,630 10,690 10,750 10,800 10,860 10,920 10,980 11,040 11,100 11,150 11,210 11,260 11,320 11,370 8 
9 11,540 11,610 11,680 11,750 11,820 11,880 11,950 12,020 12,080 12,150 12,210 12,280 12,340 12,410 12,470 12,540 12,600 12,660 12,720 12,790 12,850 9 

10 12,750 12,830 12,910 12,980 13,060 13,130 13,210 13,280 13,360 13,430 13,510 13,580 13,650 13,730 13,800 13,870 13,940 14,010 14,080 14,150 14,220 10 

11 14,090 14,180 14,260 14,340 14,430 14,510 14,590 14,670 14,750 14,830 14,920 15,000 15,080 15,150 15,230 15,310 15,390 15,460 15,540 15,620 15,690 11 
12 15,300 15,390 15,490 15,580 15,670 15,760 15,850 15,940 16,030 16,120 16,210 16,300 16,380 16,470 16,560 16,640 16,730 16,810 16,900 16,980 17,060 12 
13 16,640 16,740 16,840 16,940 17,040 17,140 17,230 17,330 17,430 17,520 17,620 17,710 17,810 17,900 17,990 18,090 18,180 18,270 18,360 18,450 18,530 13 
14 17,850 17,960 18,070 18,170 18,280 18,390 18,490 18,600 18,700 18,800 18,910 19,010 19,110 19,220 19,320 19,420 19,520 19,610 19,710 19,810 19,900 14 
15 19,190 19,310 19,420 19,540 19,650 19,760 19,870 19,990 20,100 20,210 20,320 20,430 20,540 20,650 20,750 20,860 20,960 21,070 21,170 21,280 21,380 15 

16 20,400 20,530 20,650 20,770 20,890 21,010 21,130 21,250 21,370 21,490 21,610 21,730 21,840 21,960 22,080 22,190 22,300 22,420 22,530 22,640 22,750 16 
17 21,740 21,880 22,000 22,130 22,260 22,390 22,520 22,640 22,770 22,890 23,020 23,140 23,270 23,390 23,510 23,630 23,750 23,870 23,990 24,110 24,220 17 
18 22,950 23,090 23,230 23,370 23,500 23,640 23,770 23,910 24,040 24,180 24,310 24,440 24,570 24,710 24,840 24,970 25,090 25,220 25,340 25,470 25,590 18 
19 24,300 24,440 24,590 24,730 24,870 25,020 25,160 25,300 25,440 25,580 25,720 25,860 26,000 26,140 26,270 26,410 26,540 26,670 26,800 26,930 27,070 19 
20 25,500 25,660 25,810 25,960 26,110 26,270 26,420 26,570 26,720 26,860 27,010 27,160 27,310 27,450 27,600 27,740 27,880 28,020 28,160 28,300 28,430 20 

21 26,850 27,010 27,170 27,330 27,480 27,640 27,800 27,960 28,110 28,270 28,420 28,570 28,730 28,880 29,030 29,180 29,330 29,470 29,620 29,760 29,910 21 
22 28,050 28,220 28,390 28,560 28,730 28,890 29,060 29,220 29,390 29,550 29,710 29,870 30,040 30,200 30,360 30,510 30,670 30,820 30,970 31,130 31,280 22 
23 29,400 29,570 29,750 29,920 30,100 30,270 30,440 30,610 30,780 30,950 31,120 31,290 31,460 31,630 31,790 31,960 32,120 32,280 32,440 32,590 32,750 23 
24 30,600 30,790 30,970 31,160 31,340 31,520 31,700 31,880 32,060 32,240 32,410 32,590 32,770 32,940 33,120 33,290 33,460 33,620 33,790 33,960 34,120 24 
25 31,950 32,140 32,330 32,520 32,710 32,900 33,080 33,270 33,450 33,640 33,820 34,010 34,190 34,370 34,550 34,730 34,910 35,080 35,250 35,420 35,600 25 

26 33,150 33,350 33,550 33,750 33,950 34,150 34,340 34,540 34,730 34,920 35,120 35,310 35,500 35,690 35,880 36,060 36,240 36,430 36,610 36,790 36,970 26 
27 34,500 34,700 34,910 35,110 35,320 35,520 35,720 35,930 36,130 36,330 36,520 36,720 36,920 37,120 37,310 37,500 37,690 37,880 38,070 38,250 38,440 27 
28 35,700 35,920 36,130 36,350 36,560 36,770 36,980 37,190 37,400 37,610 37,820 38,020 38,230 38,430 38,640 38,640 39,030 39,230 39,420 39,620 39,810 28 
29 37,050 37,270 37,490 37,710 37,930 38,150 38,370 38,580 38,800 39,010 39,230 39,440 39,650 39,860 40,070 40,280 40,480 40,680 40,880 41,080 41,280 29 
30 38,260 38,490 38,720 38,940 39,170 39,400 39,620 39,850 40,070 40,300 40,520 40,740 40,960 41,180 41,400 41,610 41,820 42,030 42,240 42,450 42,650 30 

31 39,600 39,840 40,070 40,310 40,540 40,780 41,010 41,240 41,470 41,700 41,930 42,150 42,380 42,610 42,830 43,050 43,270 43,480 43,700 43,910 44,130 31 
32 40,810 41,050 41,300 41,540 41,780 42,030 42,270 42,510 42,740 42,980 43,220 43,450 43,690 43,920 44,150 44,380 44,610 44,830 45,050 45,280 45,500 32 
33 42,150 42,400 42,650 42,900 43,150 43,400 43,650 43,900 44,140 44,380 44,630 44,870 45,110 45,350 45,590 45,830 46,060 46,290 46,520 46,740 46,970 33 
34 43,360 43,620 43,880 44,140 44,400 44,650 44,910 45,160 45,420 45,670 45,920 46,170 46,420 46,670 46,910 47,160 47,400 47,630 47,870 48,110 48,340 34 
35 44,700 44,970 45,230 45,500 45,760 46,030 46,290 46,550 46,810 47,070 47,330 47,590 47,840 48,100 48,350 48,600 48,850 49,090 49,330 49,570 49,810 35 

36 45,910 46,180 46,460 46,730 47,010 47,280 47,550 47,820 48,090 48,350 48,620 48,890 49,150 49,410 49,670 49,930 50,180 50,440 50,690 50,930 51,180 36 
37 47,250 47,530 47,810 48,100 48,380 48,660 48,930 49,210 49,480 49,760 50,030 50,300 50,570 50,840 51,110 51,370 51,630 51,890 52,150 52,400 52,660 37 
38 48,460 48,750 49,040 49,330 49,620 49,910 50,190 50,480 50,760 51,040 51,320 51,600 51,880 52,160 52,430 52,710 52,970 53,240 53,500 53,760 54,030 38 
39 49,800 50,100 50,400 50,690 50,990 51,280 51,570 51,870 52,160 52,440 52,730 53,020 53,300 53,590 53,870 54,150 54,420 54,690 54,960 55,230 55,500 39 
40 51,010 51,310 51,620 51,930 52,230 52,530 52,830 53,130 53,430 53,730 54,020 54,320 54,610 54,900 55,190 55,480 55,760 56,040 56,320 56,590 56,870 40 

41 52,350 52,660 52,980 53,290 53,600 53,910 54,220 54,520 54,830 55,130 55,430 55,730 56,030 56,330 56,630 56,920 57,210 57,490 57,780 58,060 58,340 41 
42 53,560 53,880 54,200 54,520 54,840 55,160 55,470 55,790 56,100 56,410 56,720 57,030 57,340 57,650 57,950 58,250 58,550 58,840 59,130 59,420 59,710 42 
43 54,900 55,230 55,560 55,890 56,210 56,530 56,860 57,180 57,500 57,820 58,130 58,450 58,760 59,080 59,390 59,700 60,000 60,300 60,590 60,890 61,190 43 
44 56,110 56,450 56,780 57,120 57,450 57,790 58,120 58,450 58,770 59,100 59,430 59,750 60,070 60,390 60,710 61,030 61,340 61,640 61,950 62,250 62,560 44 
45 57,450 57,800 58,140 58,480 58,820 59,160 59,500 59,840 60,170 60,500 60,840 61,170 61,490 61,820 62,150 62,470 62,790 63,100 63,410 63,720 64,030 45 

46 58,660 59,010 59,360 59,720 60,060 60,410 60,760 61,100 61,450 61,790 62,130 62,470 62,800 63,140 63,470 63,800 64,130 64,450 64,770 65,080 65,400 46 
47 60,000 60,360 60,720 61,080 61,430 61,790 62,140 62,490 62,840 63,190 63,540 63,880 64,230 64,570 64,910 65,250 65,570 65,900 66,230 66,550 66,870 47 
48 61,210 61,580 61,950 62,310 62,680 63,040 63,400 63,760 64,120 64,470 64,830 65,180 65,530 65,880 66,230 66,580 66,910 67,250 67,580 67,910 68,240 48 
49 62,550 62,930 63,300 63,670 64,050 64,410 64,780 65,150 65,510 65,880 66,240 66,600 66,960 67,310 67,670 68,020 68,360 68,700 69,040 69,380 69,720 49 
50 63,760 64,140 64,530 64,910 65,290 65,660 66,040 66,420 66,790 67,160 67,530 67,900 68,260 68,630 68,990 69,350 69,700 70,050 70,400 70,740 71,090 50 

51 65,100 65,490 65,880 66,270 66,660 67,040 67,420 67,810 68,180 68,560 68,940 69,310 69,690 70,060 70,430 70,790 71,150 71,500 71,860 72,210 72,560 51 
52 66,310 66,710 67,110 67,500 67,900 68,290 68,680 69,070 69,460 69,850 70,230 70,610 70,990 71,370 71,750 72,130 72,490 72,850 73,210 73,570 73,930 52 
53 67,650 68,060 68,460 68,870 69,270 69,670 70,070 70,460 70,860 71,250 71,640 72,030 72,420 72,800 73,190 73,570 73,940 74,310 74,670 75,040 75,400 53 
54 68,860 69,270 69,690 70,100 70,510 70,920 71,320 71,730 72,130 72,530 72,930 73,330 73,720 74,120 74,510 74,900 75,280 75,650 76,030 76,400 76,770 54 
55 70,200 70,620 71,040 71,460 71,880 72,290 72,710 73,120 73,530 73,940 74,340 74,740 75,150 75,550 75,950 76,340 76,730 77,110 77,490 77,870 78,250 55 

56 71,410 71,840 72,270 72,700 73,120 73,540 73,970 74,390 74,800 75,220 75,630 76,040 76,460 76,860 77,270 77,670 78,070 78,460 78,840 79,230 79,620 56 
57 72,750 73,190 73,630 74,060 74,490 74,920 75,350 75,780 76,200 76,620 77,040 77,460 77,880 78,290 78,710 79,120 79,510 79,910 80,310 80,700 81,090 57 
58 73,960 74,410 74,850 75,290 75,730 76,170 76,610 77,040 77,470 77,900 78,330 78,760 79,190 79,610 80,030 80,450 80,850 81,260 81,660 82,060 82,460 58 
59 75,300 75,760 76,210 76,660 77,100 77,550 77,990 78,430 78,870 79,310 79,740 80,180 80,610 81,040 81,470 81,890 82,300 82,710 83,120 83,530 83,930 59 
60 76,510 76,970 77,430 77,890 78,340 78,800 79,250 79,700 80,150 80,590 81,030 81,480 81,920 82,350 82,790 83,220 83,640 84,060 84,480 84,890 85,300 60 

HEADWATER 552 to 554 MARCH 2004 



WHEELER DAM 13

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

5 2 25 2 6HEADWATER ELEVATION
552.0 552.1 552.2 552.3 552.4 552.5 552.6 552.7 552.8 552.9 553.0 553.1 553.2 553.3 553.4 553.5 553.6 553.7 553.8 553.9 554.0 0

61 80, 050 80,530 81,010 81,480 81, 950 82,420 82,890 83,360 83,820 84,280 84,740 85, 200 85, 660 86, 110 86, 560 87, 010 87,450 87,880 88, 310 88,740 89,170 61
62 83, 220 83,720 84,210 84,700 85, 190 85,680 86, 160 86,650 87,130 87, 610 88,080 88, 560 89, 030 89, 500 89,970 90, 430 90, 880 91,330 91, 780 92,230 92,670 62
63 86,350 86,870 87,380 87,900 88,400 88,910 89,420 89,920 90,420 90,910 91,410 91,900 92, 390 92,880 93, 370 93,850 94, 320 94,790 95,260 95,720 96, 190 63
64 89,260 89,800 90,340 90,870 91,400 91,930 92,460 92,980 93,500 94,020 94,540 95,060 95, 570 96, 080 96,590 97,090 97, 580 98,070 98,560 99,040 99, 520 64
65 92,800 93,360 93,910 94,460 95, 010 95,560 96,100 96,640 97,180 97,720 98,250 98,780 99, 310 99, 840 100,400 100,900 101,400 101,900 102,400 102,900 103,400 65

66 95,970 96,550 97, 120 97,680 98,250 98,810 99, 370 99,930 100,500 101,000 101,600 102,100 102,700 103,200 103,800 104, 300 104, 800 105,300 105, 900 106,400 106, 900 66
67 99,110 99,700 100,300 100,900 101,500 102,000 102,600 103,200 103,800 104,300 104,900 105,500 106,000 106, 600 107,200 107, 700 108, 300 108,800 109,300 109,900 110,400 67
68 102,000 102,600 103,200 103,900 104,500 105,100 105,700 106,300 106,900 107,500 108,000 108,600 109,200 109, 800 110,400 111,000 111,500 112,100 112,600 113,200 113,700 68
69 105,600 106,200 106,800 107,400 108,100 108,700 109,300 109,900 110,500 111,100 111,800 112,400 113,000 113, 600 114,200 114,800 115, 300 115,900 116,500 117,000 117,600 69
70 108,700 109,400 110,.000 110,700 111,300 111,900 112,600 113,200 113,800 114,500 115,100 115,700 116,300 117,000 117,600 118,200 118,800 119,400 119,900 120,500 121,100 70

71 111,900 112,500 113,200 113,900 114,500 115,200 115,800 116,500 117,100 117,800 118,400 119,100 119,700 120,300 121,000 121,600 122,200 122,800 123,400 124,000 124,600 71
72 114,800 115,500 116,100 116,800 117,500 118,200 118,900 119,500 120,200 120,900 121,600 122,200 122,900 123, 500 124,200 124,800 125, 500 126,100 126,700 127,300 128,000 72
73 118,300 119,000 119,700 120,400 121,100 121,800 122,500 123,200 123,900 124,600 125,300 125,900 126,600 127, 300 128,000 128,600 129, 300 129,900 130,600 131,200 131,800 73
74 121,500 122,200 122,900 123,600 124,400 125,100 125,800 126,500 127,200 127,900 128,600 129,300 130,000 130, 700 131,400 132,000 132,700 133,400 134,000 134,700 135,300 74
75 124,600 125,400 126,100 126,800 127,600 128,300 129,000 129,800 130,500 131,200 131,900 132,600 133,400 134,100 134,800 135,500 136,100 136,800 137,500 138,200 138,800 75

76 127,500 128,300 129,100 129,800 130,600 131,300 132,100 132,800 133,600 134,300 135,100 135,800 136, 500 137, 300 138,000 138,700 139, 400 140,100 140,800 141,500 142,200 76
77 131,100 131,800 132,600 133,400 134,200 135,000 135,700 136,500 137,300 138,000 138,800 139,500 140, 300 141,000 141,800 142,500 143, 200 143,900 144,600 145,300 146,000 77
78 134,200 135,000 135,800 136,600 137,400 138,200 139,000 139,800 140,600 141,300 142,100 142,900 143,600 144,400 145,200 145,900 146,600 147,400 148,100 148,800 149,500 78
79 137,400 138,200 139,000 139,800 140,600 141,400 142,200 143,000 143,800 144,600 145,400 146,200 147,000 147,800 148,600 149,300 150,100 150,800 151,600 152,300 153,100 79
80 140, 300 141,100 142,000 142,800 143,600 144,500 145, 300 146,100 146,900 147, 800 148,600 149,400 150, 200 151,000 151,800 152,600 153,300 154,100 154,900 155,600 156, 400 80

81 143, 800 144,700 145,500 146,400 147,200 148,100 148,900 149, 800 150,600 151,400 152,300 153,100 153, 900 154, 700 155,600 156,400 157, 100 157,900 158,700 159,500 160,300 81
82 147,000 147,900 148,700 149,600 150,500 151,300 152,200 153,100 153,900 154,800 155, 600 156,500 157,300 158, 100 159,000 159,800 160,600 161,400 162,200 163,000 163,800 82
83 150,100 151,000 151,900 152,800 153,700 154,600 155,500 156,300 157,200 158, 100 158, 900 159,800 160,700 161,500 162,400 163,200 .164,000 164,800 165,700 166,500 167,300 83
84 153,000 153,,900 154,900 155, 800 156,700 157, 600 158, 500 159,400 160,300 161,200 162, 100 163,000 163,800 164,700 165,600 166,400 167, 300 168, 100 169,000 169, 800 170,600 84
85 161,100 162,000 163,000 163,900 164,900 165,900 166, 800 167,800 168,700 169, 600 170,600 171,500 172,400 173,400 174,300 175,200 176,100 177,000 177, 900 178,800 179,700 85

86 169,100 170,100 171,100 172,100 173,100 174,100 175,100 176,100 177,100 178,100 179,100 180,100 181,100 182, 100 183,000 184,000 185,000 185,900 186,900 187,800 188,800 86
87 177,100 178,200 179,200 180,200 181,300 182,400 183,400 184,500 185,500 186,600 187,600 188,700 189,700 190,700 191,800 192,800 193,800 194,800 195,900 196,900 197,900 87
88 185,200 186,200 187,300 188,400 189, 500 190,600 191,700 192, 800 194,000 195,000 196, 100 197,200 198, 300 199, 400 200,500 201, 600 202, 700 203,700 204, 800 205,900 206,900 88
89 193, 200 194,300 195,400 196,500 197, 700 198, 900 200, 100 201, 200 202,400 203, 500 204, 700 205, 800 206, 900 208,100 209,200 210, 400 211,500 212,700 213, 800 214,900 216, 000 89
90 201,300 202,400 203,500 204,700 205,900 207,100 208,400 209,600 210,800 212,000 213,200 214,400 215,500 216, 700 218,000 219,200 220,400 221,600 222, 700 223,900 225, 100 90

91 209,300 210,400 211,600 212,800 214, 100 215, 400 216, 700 217,900 219,200 220,400 221, 700 222,900 224, 100 225,400 226,700 228,000 229, 200 230,500 231,700 233,000 234,200 91
92 217,400 218,500 219, 700 221,000 222, 300 223,700 225,000 226,300 227,600 228, 900 230, 200 231,500 232,800 234, 100 235,400 236, 800 238, 100 239,400 240, 700 242,000 243,300 92
93 225,400 226,600 227, 800 229,100 230, 500 231,900 233, 300 234,700 236,000 237, 400 238, 700 240, 100 241,400 242, 800 244,200 245,500 246, 900 248,300 249, 600 251,000 252,300 93
94 233,400 234, 700 235, 900 237,300 238, 700 240, 200 241, 600 243,000 244,400 245, 800 247, 200 248, 600 250,000 251, 400 252, 900 254, 300 255, 800 257, 200 258,600 260,000 261,400 94
95 241,500 242, 700 244,000 245,400 246, 900 248, 400 249,900 251,400 252,900 254, 300 255, 800 257, 200 258, 600 260,100 261, 600 263, 100 264, 600 266, 100 267, 600 269,000 270, 500 95

96 249,500 250,800 252,100 253,600 255, 100 256,700 258,200 259,800 261,300 262,800 264,300 265,800 267,200 268, 800 270,400 271,900 273, 500 275,000 276, 500 278,100 279,600 96
97 254, 400 256,000 257,600 259, 300 261,200 263,000 264, 800 266,600 268,400 270,200 272,000 273,800 275,600 277,400 279, 300 281,100 283,000 284,800 286, 700 288,500 290,300 97
98 259, 300 261,200 263,000 265, 100 267, 200 269,300 271, 400 273,500 275,600 277,700 279,800 281,800 283,900 286, 000 288, 200 290,400 292, 500 294,700 296,800 299,000 300,900 98
99 264,200 266, 400 268, 500 270, 900 273, 200 275, 600 278,000 280,400 282,800 285, 100 287, 500 289,900 292,200 294, 700 297, 100 299, 600 302, 100 304,500 307,000 309, 400 311,600 99
100 269,200 271,600 274,000 276,600 279, 300 281,900 284,600 287,300 289,900 292,600 295,200 297,900 300,600 303, 300 306, 100 308,800 311,600 314,400 317, 100 319,900 322,300 100

101 274,100 276,800 279,500 282,400 285, 300 288,200 291,200 294,100 297,100 300,000 303, 000 305,900 308,900 311,900 315,000 318, 100 321, 100 324, 200 327,300 330,400 333,000 101
102 279,000 282,000 285,000 288, 200 291, 400 294,600 297,800 301,000 304,200 307, 500 310,700 314,000 317,300 320,600 323,900 327,300 330,700 334, 000 337,400 340,800 343,600 102
103 283, 900 287, 200 290,500 293, 900 297, 400 300, 900 304,400 307, 900 311,400 314, 900 318, 500 322,000 325, 600 329, 200 332, 900 336, 500 340, 200 343, 900 347, 600 351,300 354,300 103
104 288,800 292,400 296,000 299,700 303,400 307, 200 311,000 314, 700 318,600 322,400 326,200 330,100 333, 900 337, 800 341,800 345, 700 349, 700 353,700 357, 700 361,700 365,000 104
105 293, 700 297,600 301,500 305, 400 309, 500 313, 500 317, 500 321,600 325,700 329, 800 334,000 338, 100 342, 300 346,500 350, 700 355,000 359, 200 363,500 367, 900 372, 200 375, 600 105

106 298,600 302,800 307,000 311,200 315, 500 319,800 324, 100 328,500 332,900 337, 300 341,700 346,100 350,600 355, 100 359,600 364,200 368, 800 373,400 378,000 382,600 386, 300 106
107 303,500 308,000 312,400 317,000 321, 500 326, 100 330, 700 335, 400 340,000 344, 700 349,400 354,200 358, 900 363, 700 368, 600 373, 400 378, 300 383, 200 388, 100 393, 100 397, 000 107
108 308,400 313, 200 317, 900 322, 700 327, 600 332, 400 337, 300 342,200 347,200 352, 200 357, 200 362, 200 367, 300 372, 400 377, 500 382, 700 387, 800 393,000 398, 300 403, 600 407, 700 108
109 308,400 313,200 317,900 322,700 327, 600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372, 400 377,500 382,700 387,800 393,000 398, 300 403,600 407,800 109
110 308,400 313,200 317, 900 322, 700 327, 600 332,400 337, 300 342,200 347,200 352,200 357, 200 362,200 367, 300 372, 400 377, 500 382, 700 387, 800 393,000 398, 300 403,600 407,900 110

111 308,400 313,200 317,900 322,700 327, 600 332,400 337, 300 342, 200 347,200 352,200 357, 200 362, 200 367, 300 372,400 377,500 382, 700 387, 800 393, 000 398, 300 403,600 408,000 111
112 308,400 313,200 317,900 322,700 327, 600 332,400 337, 300 342, 200 347,200 352,200 357, 200 362, 200 367, 300 372,400 377, 500 382,700 387, 800 393, 000 398, 300 403,600 408,100 112
113 308, 400 313, 200 317,900 322,700 327, 600 332,400 337, 300 342, 200 347,200 352, 200 357, 200 362, 200 367, 300 372,400 377, 500 382, 700 387, 800 393, 000 398, 300 403,600 408,200 113
114 308, 400 313, 200 317,900 322, 700 327, 600 332,400 337, 300 342, 200 347,200 352, 200 357, 200 362, 200 367, 300 372,400 377, 500 382, 700 387, 800 393, 000 398, 300 403,600 408,300 114
115 308, 400 313, 200 317,900 322, 700 327, 600 332, 400 337, 300 342,200 347,200 352, 200 357, 200 362,200 367, 300 372,400 377, 500 382, 700 387,800 393,000 398, 300 403,600 408,400 115

116 308,400 313, 200 317, 900 322, 700 327, 600 332, 400 337, 300 342,200 347,200 352, 200 357,200 362,200 367, 300 372,400 377,500 382,700 387, 800 393,000 398, 300 403,600 408, 500 116
117 308, 400 313, 200 317, 900 322, 700 327, 600 332, 400 337, 300 342,200 347,200 352, 200 357, 200 362, 200 367, 300 372, 400 377, 500 382,700 387, 800 393,000 398, 300 403,600 408,600 117
118 308,400 313, 200 317, 900 322,700 327, 600 332, 400 337, 300 342,200 347,200 352, 200 357, 200 362,200 367, 300 372, 400 377, 500 382,700 387, 800 393,000 398, 300 403,600 408,700 118
119 308,400 313, 200 317, 900 322,700 327, 600 332,400 337, 300 342,200 347,200 352, 200 357,200 362, 200 367,300 372, 400 377, 500 382, 700 387, 800 393,000 398, 300 403,600 408, 800 119
120 308,400 313, 200 317, 900 322,700 327, 600 332,400 337, 300 342, 200 347,200 352,200 357,200 362,200 367, 300 372, 400 377, 500 382,700 387, 800 393,000 398, 300 403, 600 408,800 120

MARCH 2004 HEADWATER 552 to 554

WHEELER DAM 13 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
G~~ 552.0 552.1 552.2 552.3 552.4 552.5 552.6 552.7 552.8 552.9 553.0 553.1 553.2 553.3 553.4 553.5 553.6 553.7 553.8 553.9 554.0 G~~ 

61 80,050 80,530 81,010 81,480 81,950 82,420 82,890 83,360 83,820 84,280 84,740 85,200 85,660 86,110 86,560 87,010 87,450 87,880 88,310 88,740 89,170 61 
62 83,220 83,720 84,210 84,700 85,190 85,680 86,160 86,650 87,130 87,610 88,080 88,560 89,030 89,500 89,970 90,430 90,880 91,330 91,780 92,230 92,670 62 
63 86,350 86,870 87,380 87,900 88,400 88,910 89,420 89,920 90,420 90,910 91,410 91,900 92,390 92,880 93,370 93,850 94,320 94,790 95,260 95,720 96,190 63 
64 89,260 89,800 90,340 90,870 91,400 91,930 92,460 92,980 93,500 94,020 94,540 95,060 95,570 96,080 96,590 97,090 97,580 98,070 98,560 99,040 99,520 64 
65 92,800 93,360 93,910 94,460 95,010 95,560 96,100 96,640 97,180 97,720 98,250 98,780 99,310 99,840 100,400 100,900 101,400 101,900 102,400 102,900 103,400 65 

66 95,970 96,550 97,120 97,680 98,250 98,810 99,370 99,930 100,500 101,000 101,600 102,100 102,700 103,200 103,800 104,300 104,800 105,300 105,900 106,400 106,900 66 
67 99,110 99,700 100,300 100,900 101,500 102,000 102,600 103,200 103,800 104,300 104,900 105,500 106,000 106,600 107,200 107,700 108,300 108,800 109,300 109,900 110,400 67 
68 102,000 102,600 103,200 103,900 104,500 105,100 105,700 106,300 106,900 107,500 108,000 108,600 109,200 109,800 110,400 111,000 111,500 112,100 112,600 113,200 113,700 68 
69 105,600 106,200 106,800 107,400 108,100 108,700 109,300 109,900 110,500 111,100 111,800 112,400 113,000 113,600 114,200 114,800 115,300 115,900 116,500 117,000 117,600 69 
70 108,700 109,400 110,.000 110,700 111,300 111,900 112,600 113,200 113,800 114,500 115,100 115,700 116,300 117,000 117,600 118,200 118,800 119,400 119,900 120,500 121,100 70 

71 111,900 112,500 113,200 113,900 114,500 115,200 115,800 116,500 117,100 117,800 118,400 119,100 119,700 120,300 121,000 121,600 122,200 122,800 123,400 124,000 124,600 71 
72 114,800 115,500 116,100 116,800 117,500 118,200 118,900 119,500 120,200 120,900 121,600 122,200 122,900 123,500 124,200 124,800 125,500 126,100 126,700 127,300 128,000 72 
73 118,300 119,000 119,700 120,400 121,100 121,800 122,500 123,200 123,900 124,600 125,300 125,900 126,600 127,300 128,000 128,600 129,300 129,900 130,600 131,200 131,800 73 
74 121,500 122,200 122,900 123,600 124,400 125,100 125,800 126,500 127,200 127,900 128,600 129,300 130,000 130,700 131,400 132,000 132,700 133,400 134,000 134,700 135,300 74 
75 124,600 125,400 126,100 126,800 127,600 128,300 129,000 129,800 130,500 131,200 131,900 132,600 133,400 134,100 134,800 135,500 136,100 136,800 137,500 138,200 138,800 75 

76 127,500 128,300 129,100 129,800 130,600 131,300 132,100 132,800 133,600 134,300 135,100 135,800 136,500 137,300 138,000 138,700 139,400 140,100 140,800 141,500 142,200 76 
77 131,100 131,800 132,600 133,400 134,200 135,000 135,700 136,500 137,300 138,000 138,800 139,500 140,300 141,000 141,800 142,500 143,200 143,900 144,600 145,300 146,000 77 
78 134,200 135,000 135,800 136,600 137,400 138,200 139,000 139,800 140,600 141,300 142,100 142,900 143,600 144,400 145,200 145,900 146,600 147,400 148,100 148,800 149,500 78 
79 137,400 138,200 139,000 139,800 140,600 141,400 142,200 143,000 143,800 144,600 145,400 146,200 147,000 147,800 148,600 149,300 150,100 150,800 151,600 152,300 153,100 79 
80 140,300 141,100 142,000 142,800 143,600 144,500 145,300 146,100 146,900 147,800 148,600 149,400 150,200 151,000 151,800 152,600 153,300 154,100 154,900 155,600 156,400 80 

81 143,800 144,700 145,500 146,400 147,200 148,100 148,900 149,800 150,600 151,400 152,300 153,100 153,900 154,700 155,600 156,400 157,100 157,900 158,700 159,500 160,300 81 
82 147,000 147,900 148,700 149,600 150,500 151,300 152,200 153,100 153,900 154,800 155,600 156,500 157,300 158,100 159,000 159,800 160,600 161,400 162,200 163,000 163,800 82 
83 150,100 151,000 151,900 152,800 153,700 154,600 155,500 156,300 157,200 158,100 158,900 159,800 160,700 161,500 162,400 163,200 .164,000 164,800 165,700 166,500 167,300 83 
84 153,000 153;900 154,900 155,800 156,700 157,600 158,500 159,400 160,300 161,200 162,100 163,000 163,800 164,700 165,600 166,400 167,300 168,100 169,000 169,800 170,600 84 
85 161,100 162,000 163,000 163,900 164,900 165,900 166,800 167,800 168,700 169,600 170,600 171,500 172,400 173,400 174,300 175,200 176,100 177,000 177,900 178,800 179,700 85 

86 169,100 170,100 171,100 172,100 173,100 174,100 175,100 176,100 177,100 178,100 179,100 180,100 181,100 182,100 183,000 184,000 185,000 185,900 186,900 187,800 188,800 86 
87 177,100 178,200 179,200 180,200 181,300 182,400 183,400 184,500 185,500 186,600 187,600 188,700 189,700 190,700 191,800 192,800 193,800 194,800 195,900 196,900 197,900 87 
88 185,200 186,200 187,300 188,400 189,500 190,600 191,700 192,800 194,000 195,000 196,100 197,200 198,300 199,400 200,500 201,600 202,700 203,700 204,800 205,900 206,900 88 
89 193,200 194,300 195,400 196,500 197,700 198,900 200,100 201,200 202,400 203,500 204,700 205,800 206,900 208,100 209,200 210,400 211,500 212,700 213,800 214,900 216,000 89 
90 201,300 202,400 203,500 204,700 205,900 207,100 208,400 209,600 210,800 212,000 213,200 214,400 215,500 216,700 218,000 219,200 220,400 221,600 222,700 223,900 225,100 90 

91 209,300 210,400 211,600 212,800 214,100 215,400 216,700 217,900 219,200 220,400 221,700 222,900 224,100 225,400 226,700 228,000 229,200 230,500 231,700 233,000 234,200 91 
92 217,400 218,500 219,700 221,000 222,300 223,700 225,000 226,300 227,600 228,900 230,200 231,500 232,800 234,100 235,400 236,800 238,100 239,400 240,700 242,000 243,300 92 
93 225,400 226,600 227,800 229,100 230,500 231,900 233,300 234,700 236,000 237,400 238,700 240,100 241,400 242,800 244,200 245,500 246,900 248,300 249,600 251,000 252,300 93 
94 233,400 234,700 235,900 237,300 238,700 240,200 241,600 243,000 244,400 245,800 247,200 248,600 250,000 251,400 252,900 254,300 255,800 257,200 258,600 260,000 261,400 94 
95 241,500 242,700 244,000 245,400 246,900 248,400 249,900 251,400 252,900 254,300 255,800 257,200 258,600 260,100 261,600 263,100 264,600 266,100 267,600 269,000 270,500 95 

96 249,500 250,800 252,100 253,600 255,100 256,700 258,200 259,800 261,300 262,800 264,300 265,800 267,200 268,800 270,400 271,900 273,500 275,000 276,500 278,100 279,600 96 
97 254,400 256,000 257,600 259,300 261,200 263,000 264,800 266,600 268,400 270,200 272,000 273,800 275,600 277,400 279,300 281,100 283,000 284,800 286,700 288,500 290,300 97 
98 259,300 261,200 263,000 265,100 267,200 269,300 271,400 273,500 275,600 277,700 279,800 281,800 283,900 286,000 288,200 290,400 292,500 294,700 296,800 299,000 300,900 98 
99 264,200 266,400 268,500 270,900 273,200 275,600 278,000 280,400 282,800 285,100 287,500 289,900 292,200 294,700 297,100 299,600 302,100 304,500 307,000 309,400 311,600 99 

100 269,200 271,600 274,000 276,600 279,300 281,900 284,600 287,300 289,900 292,600 295,200 297,900 300,600 303,300 306,100 308,800 311,600 314,400 317,100 319,900 322,300 100 

101 274,100 276,800 279,500 282,400 285,300 288,200 291,200 294,100 297,100 300,000 303,000 305,900 308,900 311,900 315,000 318,100 321,100 324,200 327,300 330,400 333,000 101 
102 279,000 282,000 285,000 288,200 291,400 294,600 297,800 301,000 304,200 307,500 310,700 314,000 317,300 320,600 323,900 327,300 330,700 334,000 337,400 340,800 343,600 102 
103 283,900 287,200 290,500 293,900 297,400 300,900 304,400 307,900 311,400 314,900 318,500 322,000 325,600 329,200 332,900 336,500 340,200 343,900 347,600 351,300 354,300 103 
104 288,800 292,400 296,000 299,700 303,400 307,200 311,000 314,700 318,600 322,400 326,200 330,100 333,900 337,800 341,800 345,700 349,700 353,700 357,700 361,700 365,000 104 
105 293,700 297,600 301,500 305,400 309,500 313,500 317,500 321,600 325,700 329,800 334,000 338,100 342,300 346,500 350,700 355,000 359,200 363,500 367,900 372,200 375,600 105 

106 298,600 302,800 307,000 311,200 315,500 319,800 324,100 328,500 332,900 337,300 341,700 346,100 350,600 355,100 359,600 364,200 368,800 373,400 378,000 382,600 386,300 106 
107 303,500 308,000 312,400 317,000 321,500 326,100 330,700 335,400 340,000 344,700 349,400 354,200 358,900 363,700 368,600 373,400 378,300 383,200 388,100 393,100 397,000 107 
108 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 407,700 108 
109 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 407,800 109 
110 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 407,900 110 

111 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,000 111 
112 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,100 112 
113 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,200 113 
114 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,300 114 
115 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,400 115 

116 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,500 116 
117 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,600 117 
118 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,700 118 
119 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,800 119 
120 308,400 313,200 317,900 322,700 327,600 332,400 337,300 342,200 347,200 352,200 357,200 362,200 367,300 372,400 377,500 382,700 387,800 393,000 398,300 403,600 408,800 120 

MARCH 2004 HEADWATER 552 to 554 



14 WHEELER DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

u•• ~HEADWATER ELEVATION .•

_554.0 1554.1 554.2 554.3 554.4 554.5 554.6 554.7 554.8 554.9 1 555.0 [ 555.1 555.2 555.3 555.4 [ 555.5 1 555.6 555.7 555.8 1555.9 556.0 n R

1 1,470 1,480 1,490 1,490 1,500 1,510 1,510 1,520 1,520 1,530 1,540 1,540 1 550 1,550 1,560 1,570 1,570 1,580 1,580 1,590 1,600 1
2 2,840 2,860 2, 870 2,880 2,900 2,910 2 920 2,940 2, 950 2,960 2,980 2,990 3 000 3, 020 3,030 3,040 3, 060 3, 070 3 080 3, 100 3,110 2
3 4,320 4,340 4,360 4,380 4,400 4,420 4,440 4,460 4,480 4,500 4,510 4,530 4, 550 4,570 4,590 4,610 4, 630 4,650 4,670 4,690 4,700 3
4 5,690 5, 710 5,740 5,770 5,800 5,820 5,850 5,880 5,900 5,930 5,960 5,980 6, 010 6,040 6,060 6,090 6, 110 6,140 6,160 6, 190 6,220 4
5 7,160 7,190 7,230 7,260 7,300 7,330 7,360 7,390 7,430 7,460 7,490 7,530 7,560 7,590 7,620 7,650 7,690 7,720 7,750 7,780 7,810 5

6 8,530 18,570 8,610 8,650 8690 8,730 8,770 8,810 8,850 8,890 8,930 8,970 9,010 9,050 9,090 9,130 9,170 9,210 19250 9,290 9,320 6
7 10,000 10,050 10,100 10,150 10,190 10,240 10,290 10,330 10,380 10,420 10,470 10,520 10,560 10,610 10,650 10,700 10,740 10,790 0,830 10,880 10,920 7
8 11,370 11,430 11,480 11,540 11,590 11,650 11,700 11,750 11,810 11,860 11,910 11,970 12,020 12,070 12,120 12,170 12,230 12,280 12,330 12,380 12,430 8
9 12,850 12, 910 12,970 13,030 13,090 13,150 13,210 13,270 13,330 13, 390 13,450 13,510 13,570 13,620 13,680 13,740 13,800 13,860 13,910 13,970 14,030 9

10 14,220 14,290 14,350 14,420 14, 490 14,560 14,620 14,690 14,760 14, 820 14,890 14,960 15,020 15,090 15,150 15,220 15,280 15,350 15,410 15,480 15,540 10

11 15,690 15,770 15,840 15,920 15,990 16,060 16,140 16,210 16,280 16,350 16,430 16,500 16,570 16,640 16,710 16,780 16,860 16,930 17,000 17,070 17,140 11
12 17,060 17, 140 17,230 17,310 17,390 17,470 17,550 17,630 17,710 17,790 17,870 17,950 18,030 18,110 18,180 18,260 18,340 18,420 18, 490 18,570 18,650 12
13 18,530 18,620 18,710 18,800 18,890 18,970 19,060 19,150 19,230 19,320 19,410 19,490 19,580 19,660 19,740 19,830 19,910 20,000 20, 080 20,160 20,240 13
14 19,900 20,000 20,100 20,190 20,290 20,380 20,470 20,570 20,660 20,750 20,850 20,940 21,030 21,120 21,210 21,310 21,400 21,490 21,580 21,670 21,760 14
15 21,380 21,480 21,580 21,680 21,790 21,890 21,990 22,090 22,190 22,280 22,380 22,480 22,580 22, 680 22,770 22,870 22, 970 23,060 23,160 23,260 23,350 15

16 22,750 22,860 22,970 23,080 23,180 23,290 23,400 23,510 23,610 23, 720 23,830 23,930 24,040 24, 140 24,240 24,350 24,450 24,560 24, 660 24,760 24,860 16
17 24,220 24, 340 24,450 24,570 24, 680 24,800 24, 910 25, 020 25,140 25, 250 25, 360 25, 470 25, 580 25, 700 25,810 25,920 26, 030 26,130 26, 240 26, 350 26,460 17
18 25, 590 25, 710 25,840 25, 960 26, 080 26,200 26,320 26,440 26,560 26,680 26,800 26,920 27, 040 27, 160 27,280 27,390 27, 510 27,630 27, 740 27, 860 27,970 18
19 27, 070 27, 190 27, 320 27, 450 27, 580 27,710 27,640 27, 960 28, 090 28, 210 28,340 28, 460 28, 590 28, 710 28, 840 28, 960 29, 080 29,200 29, 330 29, 450 29, 570 19
20 28,430 28, 570 28, 710 28, 840 28, 980 29,110 29,250 29, 380 29, 520 29, 650 29, 780 29, 910 30, 040 30, 180 30, 310 30, 440 30, 570 30, 690 30, 820 30, 950 31,080 20

21 29,910 30, 050 30,200 30,340 30, 480 30, 620 30,760 30, 900 31,040 31,180 31,320 31,460 31,590 31,730 31,870 32, 000 32, 140 32,270 32, 40 32,540 32,680 21
22 31,280 31,430 31,580 31,730 31,880 32, 030 32, 170 32, 320 32,470 32, 610 32, 760 32, 900 33, 050 33, 190 33, 340 33,480 33, 620 33, 760 33, 910 34, 050 34, 190 22
23 32,750 32, 910 33, 070 33,220 33, 380 33, 530 33, 690 33,640 33,990 34, 140 34, 300 34,450 34,600 34, 750 34,900 35, 050 35, 190 35, 340 35,490 35,640 35, 780 23
24 34,120 34,290 34,450 34,610 34, 780 34,940 35,100 35,260 35,420 35, 580 35, 740 35,900 36,050 36,210 36,370 36, 520 36, 680 36,830 36, 990 37,140 37,290 24
25 35,600 35,770 35,940 36,110 36, 280 36, 440 36,610 36,780 36,940 37,110 37, 270 37,440 37,600 37,770 37,930 38, 090 38,250 38,410 38,570 38,730 38,890 25

26 36,970 37, 140 37,320 37,500 37, 670 37, 850 38,020 38, 200 38,370 38, 540 38, 720 38, 890 39, 060 39,230 39, 400 39, 570 39, 740 39,900 40,070 40, 240 40, 400 26
27 38,440 38, 620 38,810 38,990 39, 170 39, 350 39,540 39, 720 39,900 40, 070 40,250 40, 430 40, 610 40, 780 40, 960 41,130 41, 310 41,480 41,650 41, 830 42, 000 27
28 39,810 40,000 40,190 40,380 40, 570 40,760 40, 950 41,140 41,320 41, 510 41,690 41,880 42,060 42,250 42,430 42,610 42, 790 42,970 43,150 43, 330 43,510 28
29 41,280 41,480 41,680 41,880 42,070 42,270 42, 460 42, 650 42,850 43, 040 43,230 43,420 43,610 43,800 43,990 44,180 44, 360 44,550 44, 740 44, 920 45,110 29
30 42,650 42,860 43,060 43,270 43,470 43,670 43,870 44,070 44,270 44,470 44,670 44,870 45,070 45,260 45,460 45,650 45, 850 46,040 46,230 46, 430 46,620 30

31 44,130 44,340 44,550 44,760 44,970 45,180 45, 390 45, 590 45,800 46, 000 46,210 46,410 46,620 46,820 47,020 47,220 47,420 47,620 47,820 48, 020 48,210 31
32 45,500 45, 720 45, 930 46,150 46,370 46,580 46,800 47,010 47,230 47,440 47,650 47,860 48,070 48,280 48,490 48,700 48,900 49,110 49,320 49, 520 49,730 32
33 46,970 47,200 47, 420 47,640 47,870 48,090 48,310 48,530 48,750 48,970 49,190 49,400 49,620 49,840 50, 050 50,260 50,480 50, 690 50, 900 51, 110 51,320 33
34 48,340 48, 570 48, 800 49,040 49, 270 49,500 49,720 49,950 50, 180 50,400 50, 630 50,850 51,080 51,300 51, 520 51, 740 51,960 52,180 52, 400 52, 620 52,830 34
35 49,810 50, 050 50,290 50, 530 50, 770 51,000 51,240 51,470 51,700 51,930 52,170 52,400 52,620 52, 850 53,080 53, 310 53,530 53,760 53, 980 54,210 54,430 35

36 51,180 51,430 51,680 51,920 52,160 52,410 52,650 52,890 53,130 53,370 53,610 53,840 54,080 54,320 54,550 54, 790 55,020 55,250 55,480 55, 710 55,940 36
37 52,660 52,910 53, 160 53,410 53, 660 53,910 54,160 54,410 54,650 54,900 55, 140 55,390 55,630 55, 870 56,110 56, 350 56, 590 56,830 57, 070 57, 300 57,540 37
38 54,030 54,290 54,550 54,800 55,060 55,320 55,570 55,830 56,080 56,330 56,590 56,840 57,090 57,330 57,580 57,830 58, 070 58,320 58,560 58, 810 59,050 38
39 55,500 55, 770 56,030 56,300 56, 560 56,820 57,090 57,350 57,610 57, 860 58, 120 58,380 58,630 58, 890 59,140 59,400 59,650 59, 900 60, 150 60,400 60,650 39
40 56,870 57,140 57,420 57,690 57, 960 58,230 58,500 58, 770 59,030 59, 300 59, 560 59,830 60,090 60, 350 60,610 60,870 61, 130 61,390 61, 650 61,900 62,160 40

41 58,340 58,620 58,900 59,180 59, 460 59, 740 60,010 60,280 60, 560 60, 830 61,100 61,370 61,640 61,910 62,170 62,440 62, 700 62,970 63, 230 63,490 63,750 41
42 59,710 60,000 60,290 60,570 60, 860 61, 140 61,420 61,700 61, 980 62, 260 62, 540 62,820 63, 090 63, 370 63,640 63,920 64,190 64,460 64, 730 65,000 65,270 42
43 61,190 61,480 61,770 62,070 62, 360 62,650 62,940 63,220 63,510 63, 790 64, 080 64,360 64,640 64, 920 65,200 65,480 65, 760 66,040 66, 310 66, 590 66,860 43
44 62,560 62, 860 63,160 63,460 63,760 64,050 64, 350 64,640 64,940 65,230 65, 520 65,810 66,100 66, 390 66,670 66,960 67, 240 67,530 67, 810 68, 090 68,370 44
45 64,030 64,340 64,650 64,950 65,260 65,560 65, 860 66,160 66,460 66, 760 67,060 67,350 67, 650 67,940 68,230 68,530 68, 820 69,110 69,400 69,680 69,970 45

46 65, 400 65, 720 66,030 66,340 66, 650 66,960 67, 270 67,580 67,890 68,190 68, 500 68,800 69,100 69,400 69,700 70,000 70, 300 70,600 70, 890 71, 190 71,480 46
47 66, 870 67, 200 67,520 67,840 68,150 68,470 68,790 69,100 69,410 69,720 70, 030 70,340 70,650 70, 960 71,260 71,570 71,870 72,180 72, 480 72, 780 73,080 47
48 68,240 68, 570 68,900 69,230 69, 550 69,880 70,200 70,520 70,840 71, 160 71,480 71,790 72,110 72, 420 72,730 73,050 73,360 73,670 73, 980 74, 280 74,590 48
49 69,720 70, 050 70, 390 70,720 71,050 71,380 71,710 72,040 72,360 72, 690 73,010 73,330 73, 660 73, 980 74,300 74,610 74,930 75,250 75, 560 75, 870 76, 190 49
50 71,090 71,430 71, 770 72,110 72,450 72,790 73,120 73,460 73,790 74,120 74,450 74,780 75,110 75, 440 75,770 76,090 76,410 76,740 77,060 77, 380 77,700 50

51 72,560 72,910 73,260 73,600 73, 950 74,290 74,630 74,980 75,320 75, 650 75,990 76,330 76,660 76, 990 77,330 77,660 77,990 78,320 78, 640 78, 970 79,290 51
52 73,930 74,290 74,640 75,000 75, 350 75,700 76,050 76, 400 76, 740 77, 090 77,430 77,780 78,120 78, 460 78,800 79, 130 79,470 79,810 80,140 80,470 80,810 52
53 75,400 75, 770 76, 130 76,490 76, 850 77, 200 77,560 77, 910 78, 270 78, 620 78,970 79,320 79,670 80, 010 80, 360 80, 700 81,040 81,380 81,720 82,060 82,400 53
54 76,770 77, 140 77, 510 77,880 78, 250 78, 610 78, 970 79, 330 79,690 80, 050 80,410 80, 770 81,120 81,470 81,830 82, 180 82, 530 82,880 83, 220 83, 570 83,910 54
55 78,250 78, 620 79,000 79, 370 79, 750 80, 120 80,480 80, 850 81,220 81,580 81,950 82, 310 82,670 83, 030 83, 390 83, 740 84, 100 84,450 84, 810 85, 160 85,510 55

56 79, 620 80, 000 80, 380 80,760 81,140 81,520 81,900 82,270 82,650 83, 020 83, 390 83, 760 84,130 84,490 64,860 85, 220 85, 580 85,940 86, 300 86, 660 87,020 56
57 81, 090 81, 480 81,870 82,260 82,640 83,030 83,410 83, 790 84,170 84, 550 84, 930 85,300 85,670 86, 050 86,420 86,790 87,160 87,520 87,890 88, 250 88,620 57
58 82,460 82, 860 83,250 83,650 84,040 64,430 84,820 85,210 85,600 85,980 86, 370 86,750 87,130 87, 510 87,890 88,260 88,640 89,010 89,390 89,760 90,130 58
59 83,930 84, 340 84, 740 85,140 85, 540 85,940 86,330 86,730 87,120 87, 510 87, 900 88,290 88, 680 89, 060 89, 450 89, 830 90,210 90,590 90, 970 91, 350 91, 730 59
60 85,300 85, 720 86, 130 86,530 86,940 87,340 87,750 88,150 88,550 88,950 89,350 89,740 90, 130 90, 530 90,920 91,310 91,700 92, 080 92, 470 92, 850 93,240 60

HEADWATER 554 to 556 MARCH 2004

14 WHEELER DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
~~~ 554.0 554.1 554.2 554.3 554.4 554.5 554.6 554.7 554.8 554.9 555.0 555.1 555.2 555.3 555.4 555.5 555.6 555.7 555.8 555.9 556.0 ~~~ 

1 1,470 1,480 1,490 1,490 1,500 1,510 1,510 1,520 1,520 1,530 1,540 1,540 1,550 1,550 1,560 1,570 1,570 1,580 1,580 1,590 1,600 1 
2 2,840 2,860 2,870 2,880 2,900 2,910 2,920 2,940 2,950 2,960 2,980 2,990 3,000 3,020 3,030 3,040 3,060 3,070 3,080 3,100 3,110 2 
3 4,320 4,340 4,360 4,380 4,400 4,420 4,440 4,460 4,480 4,500 4,510 4,530 4,550 4,570 4,590 4,610 4,630 4,650 4,670 4,690 4,700 3 
4 5,690 5,710 5,740 5,770 5,800 5,820 5,850 5,880 5,900 5,930 5,960 5,980 6,010 6,040 6,060 6,090 6,110 6,140 6,160 6,190 6,220 4 
5 7,160 7,190 7,230 7,260 7,300 7,330 7,360 7,390 7,430 7,460 7,490 7,530 7,560 7,590 7,620 7,650 7,690 7,720 7,750 7,780 7,810 5 

6 8,530 8,570 8,610 8,650 8,690 8,730 8,770 8,810 8,850 8,890 8,930 8,970 9,010 9,050 9,090 9,130 9,170 9,210 9,250 9,290 9,320 6 
7 10,000 10,050 10,100 10,150 10,190 10,240 10,290 10,330 10,380 10,420 10,470 10,520 10,560 10,610 10,650 10,700 10,740 10,790 10,830 10,880 10,920 7 
8 11,370 11,430 11,480 11,540 11,590 11,650 11,700 11,750 11,810 11,860 11,910 11,970 12,020 12,070 12,120 12,170 12,230 12,280 12,330 12,380 12,430 8 
9 12,850 12,910 12,970 13,030 13,090 13,150 13,210 13,270 13,330 13,390 13,450 13,510 13,570 13,620 13,680 13,740 13,800 13,860 13,910 13,970 14,030 9 

10 14,220 14,290 14,350 14,420 14,490 14,560 14,620 14,690 14,760 14,820 14,890 14,960 15,020 15,090 15,150 15,220 15,280 15,350 15,410 15,480 15,540 10 

11 15,690 15,770 15,840 15,920 15,990 16,060 16,140 16,210 16,280 16,350 16,430 16,500 16,570 16,640 16,710 16,780 16,860 16,930 17,000 17,070 17,140 11 
12 17,060 17,140 17,230 17,310 17,390 17,470 17,550 17,630 17,710 17,790 17,870 17,950 18,030 18,110 18,180 18,260 18,340 18,420 18,490 18,570 18,650 12 
13 18,530 18,620 18,710 18,800 18,890 18,970 19,060 19,150 19,230 19,320 19,410 19,490 19,580 19,660 19,740 19,830 19,910 20,000 20,080 20,160 20,240 13 
14 19,900 20,000 20,100 20,190 20,290 20,380 20,470 20,570 20,660 20,750 20,850 20,940 21,030 21,120 21,210 21,310 21,400 21,490 21,580 21,670 21,760 14 
15 21,380 21,480 21,580 21,680 21,790 21,890 21,990 22,090 22,190 22,280 22,380 22,480 22,580 22,680 22,770 22,870 22,970 23,060 23,160 23,260 23,350 15 

16 22,750 22,860 22,970 23,080 23,180 23,290 23,400 23,510 23,610 23,720 23,830 23,930 24,040 24,140 24,240 24,350 24,450 24,560 24,660 24,760 24,860 16 
17 24,220 24,340 24,450 24,570 24,680 24,800 24,910 25,020 25,140 25,250 25,360 25,470 25,580 25,700 25,810 25,920 26,030 26,130 26,240 26,350 26,460 17 
18 25,590 25,710 25,840 25,960 26,080 26,200 26,320 26,440 26,560 26,680 26,800 26,920 27,040 27,160 27,280 27,390 27,510 27,630 27,740 27,860 27,970 18 
19 27,070 27,190 27,320 27,450 27,580 27,710 27,840 27,960 28,090 28,210 28,340 28,460 28,590 28,710 28,840 28,960 29,080 29,200 29,330 29,450 29,570 19 
20 28,430 28,570 28,710 28,840 28,980 29,110 29,250 29,380 29,520 29,650 29,780 29,910 30,040 30,180 30,310 30,440 30,570 30,690 30,820 30,950 31,080 20 

21 29,910 30,050 30,200 30,340 30,480 30,620 30,760 30,900 31,040 31,180 31,320 31,460 31,590 31,730 31,870 32,000 32,140 32,270 32,410 32,540 32,680 21 
22 31,280 31,430 31,580 31,730 31,880 32,030 32,170 32,320 32,470 32,610 32,760 32,900 33,050 33,190 33,340 33,480 33,620 33,760 33,910 34,050 34,190 22 
23 32,750 32,910 33,070 33,220 33,380 33,530 33,690 33,840 33,990 34,140 34,300 34,450 34,600 34,750 34,900 35,050 35,190 35,340 35,490 35,640 35,780 23 
24 34,120 34,290 34,450 34,610 34,780 34,940 35,100 35,260 35,420 35,580 35,740 35,900 36,050 36,210 36,370 36,520 36,680 36,830 36,990 37,140 37,290 24 
25 35,600 35,770 35,940 36,110 36,280 36,440 36,610 36,780 36,940 37,110 37,270 37,440 37,600 37,770 37,930 38,090 38,250 38,410 38,570 38,730 38,890 25 

26 36,970 37,140 37,320 37,500 37,670 37,850 38,020 38,200 38,370 38,540 38,720 38,890 39,060 39,230 39,400 39,570 39,740 39,900 40,070 40,240 40,400 26 
27 38,440 38,620 38,810 38,990 39,170 39,350 39,540 39,720 39,900 40,070 40,250 40,430 40,610 40,780 40,960 41,130 41,310 41,480 41,650 41,830 42,000 27 
28 39,810 40,000 40,190 40,380 40,570 40,760 40,950 41,140 41,320 41,510 41,690 41,880 42,060 42,250 42,430 42,610 42,790 42,970 43,150 43,330 43,510 28 
29 41,280 41,480 41,680 41,880 42,070 42,270 42,460 42,650 42,850 43,040 43,230 43,420 43,610 43,800 43,990 44,180 44,360 44,550 44,740 44,920 45,110 29 
30 42,650 42,860 43,060 43,270 43,470 43,670 43,870 44,070 44,270 44,470 44,670 44,870 45,070 45,260 45,460 45,650 45,850 46,040 46,230 46,430 46,620 30 

31 44,130 44,340 44,550 44,760 44,970 45,180 45,390 45,590 45,800 46,000 46,210 46,410 46,620 46,820 47,020 47,220 47,420 47,620 47,820 48,020 48,210 31 
32 45,500 45,720 45,930 46,150 46,370 46,580 46,800 47,010 47,230 47,440 47,650 47,860 48,070 48,280 48,490 48,700 48,900 49,110 49,320 49,520 49,730 32 
33 46,970 47,200 47,420 47,640 47,870 48,090 48,310 48,530 48,750 48,970 49,190 49,400 49,620 49,840 50,050 50,260 50,480 50,690 50,900 51,110 51,320 33 
34 48,340 48,570 48,800 49,040 49,270 49,500 49,720 49,950 50,180 50,400 50,630 50,850 51,080 51,300 51,520 51,740 51,960 52,180 52,400 52,620 52,830 34 
35 49,810 50,050 50,290 50,530 50,770 51,000 51,240 51,470 51,700 51,930 52,170 52,400 52,620 52,850 53,080 53,310 53,530 53,760 53,980 54,210 54,430 35 

36 51,180 51,430 51,680 51,920 52,160 52,410 52,650 52,890 53,130 53,370 53,610 53,840 54,080 54,320 54,550 54,790 55,020 55,250 55,480 55,710 55,940 36 
37 52,660 52,910 53,160 53,410 53,660 53,910 54,160 54,410 54,650 54,900 55,140 55,390 55,630 55,870 56,110 56,350 56,590 56,830 57,070 57,300 57,540 37 
38 54,030 54,290 54,550 54,800 55,060 55,320 55,570 55,830 56,080 56,330 56,590 56,840 57,090 57,330 57,580 57,830 58,070 58,320 58,560 58,810 59,050 38 
39 55,500 55,770 56,030 56,300 56,560 56,820 57,090 57,350 57,610 57,860 58,120 58,380 58,630 58,890 59,140 59,400 59,650 59,900 60,150 60,400 60,650 39 
40 56,870 57,140 57,420 57,690 57,960 58,230 58,500 58,770 59,030 59,300 59,560 59,830 60,090 60,350 60,610 60,870 61,130 61,390 61,650 61,900 62,160 40 

41 58,340 58,620 58,900 59,180 59,460 59,740 60,010 60,280 60,560 60,830 61,100 61,370 61,640 61,910 62,170 62,440 62,700 62,970 63,230 63,490 63,750 41 
42 59,710 60,000 60,290 60,570 60,860 61,140 61,420 61,700 61,980 62,260 62,540 62,820 63,090 63,370 63,640 63,920 64,190 64,460 64,730 65,000 65,270 42 
43 61,190 61,480 61,770 62,070 62,360 62,650 62,940 63,220 63,510 63,790 64,080 64,360 64,640 64,920 65,200 65,480 65,760 66,040 66,310 66,590 66,860 43 
44 62,560 62,860 63,160 63,460 63,760 64,050 64,350 64,640 64,940 65,230 65,520 65,810 66,100 66,390 66,670 66,960 67,240 67,530 67,810 68,090 68,370 44 
45 64,030 64,340 64,650 64,950 65,260 65,560 65,860 66,160 66,460 66,760 67,060 67,350 67,650 67,940 68,230 68,530 68,820 69,110 69,400 69,680 69,970 45 

46 65,400 65,720 66,030 66,340 66,650 66,960 67,270 67,580 67,890 68,190 68,500 68,800 69,100 69,400 69,700 70,000 70,300 70,600 70,890 71,190 71,480 46 
47 66,870 67,200 67,520 67,840 68,150 68,470 68,790 69,100 69,410 69,720 70,030 70,340 70,650 70,960 71,260 71,570 71,870 72,180 72,480 72,780 73,080 47 
48 68,240 68,570 68,900 69,230 69,550 69,880 70,200 70,520 70,840 71,160 71,480 71,790 72,110 72,420 72,730 73,050 73,360 73,670 73,980 74,280 74,590 48 
49 69,720 70,050 70,390 70,720 71,050 71,380 71,710 72,040 72,360 72,690 73,010 73,330 73,660 73,980 74,300 74,610 74,930 75,250 75,560 75,870 76,190 49 
50 71,090 71,430 71,770 72,110 72,450 72,790 73,120 73,460 73,790 74,120 74,450 74,780 75,110 75,440 75,770 76,090 76,410 76,740 77,060 77,380 77,700 50 

51 72,560 72,910 73,260 73,600 73,950 74,290 74,630 74,980 75,320 75,650 75,990 76,330 76,660 76,990 77,330 77,660 77,990 78,320 78,640 78,970 79,290 51 
52 73,930 74,290 74,640 75,000 75,350 75,700 76,050 76,400 76,740 77,090 77,430 77,780 78,120 78,460 78,800 79,130 79,470 79,810 80,140 80,470 80,810 52 
53 75,400 75,770 76,130 76,490 76,850 77,200 77,560 77,910 78,270 78,620 78,970 79,320 79,670 80,010 80,360 80,700 81,040 81,380 81,720 82,060 82,400 53 
54 76,770 77,140 77,510 77,880 78,250 78,610 78,970 79,330 79,690 80,050 80,410 80,770 81,120 81,470 81,830 82,180 82,530 82,880 83,220 83,570 83,910 54 
55 78,250 78,620 79,000 79,370 79,750 80,120 80,480 80,850 81,220 81,580 81,950 82,310 82,670 83,030 83,390 83,740 84,100 84,450 84,810 85,160 85,510 55 

56 79,620 80,000 80,380 80,760 81,140 81,520 81,900 82,270 82,650 83,020 83,390 83,760 84,130 84,490 84,860 85,220 85,580 85,940 86,300 86,660 87,020 56 
57 81,090 81,480 81,870 82,260 82,640 83,030 83,410 83,790 84,170 84,550 84,930 85,300 85,670 86,050 86,420 86,790 87,160 87,520 87,890 88,250 88,620 57 
58 82,460 82,860 83,250 83,650 84,040 84,430 84,820 85,210 85,600 85,980 86,370 86,750 87,130 87,510 87,890 88,260 88,640 89,010 89,390 89,760 90,130 58 
59 83,930 84,340 84,740 85,140 85,540 85,940 86,330 86,730 87,120 87,510 87,900 88,290 88,680 89,060 89,450 89,830 90,210 90,590 90,970 91,350 91,730 59 
60 85,300 85,720 86,130 86,530 86,940 87,340 87,750 88,150 88,550 88,950 89,350 89,740 90,130 90,530 90,920 91,310 91,700 92,080 92,470 92,850 93,240 60 

HEADWATER 554 to 556 MARCH 2004 



WHEELER DAM 15
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61 89, 170 89, 600 90,020 90,450 90,870 91,290 91, 710 92, 130 92,540 92, 950 93, 370 93, 780 94 190 94, 590 95, 000 95,400 95, 810 96,210 96,610 97, 010 97,400 61
62 92,670 93,120 93, 560 94,000 94, 440 94,870 95, 310 95,740 96,170 96,600 97, 030 97, 450 97, 880 98, 300 98,720 99, 140 99, 560 99,980 100,400 100,800 101,200 62
63 96, 190 96, 650 97,110 97,560 98, 020 98,470 98,920 99, 370 99,820 100, 300 100, 700 101,200 101,600 102,000 102,500 102,900 103, 300 103,800 104, 200 104,600 105,100 63
64 99, 520 100,000 100,500 101,000 101, 400 101,900 102,400 102, 800 103,300 103,800 104,200 104,700 105,200 105,600 106, 100 106,500 107,000 107,400 107, 900 108,300 108,800 64
65 103,400 103,900 104,400 104,900 105,400 105,800 106,300 106,800 107,300 107,800 108,300 108,700 109,200 109,700 110,200 110,600 111,100 111,600 112,000 112,500 112,900 65

66 106,900 107,400 107,900 108,400 108,900 109,400 109,900 110,400 110,900 111,400 111, 900 112,400 112,900 113,400 113,900 114,400 114, 800 115,300 115,800 116,300 116,800 66
67 110,400 110,900 111,500 112,000 112, 500 113,000 113,500 114,100 114,600 115,100 115, 600 116,100 116,600 117,100 117,600 118,100 118,600 119,100 119, 600 120,100 120,600 67
68 113,700 114,300 114,800 115,400 115, 900 116,500 117,000 117,500 118,100 118,600 119,100 119,700 120,200 120,700 121,200 121,700 122,300 122,800 123, 300 123,800 124,300 68
69 117,600 118,200 118,700 119,300 119,800 120,400 121,000 121,500 122,100 122,600 123,100 123,700 124,200 124, 800 125,300 125,800 126,400 126,900 127,400 128,000 128,500 69
70 121,100 121, 700 122,300 122,800 123,400 124,000 124, 600 125,100 125,700 126,200 126,800 127,400 127,900 128, 500 129,000 129,600 130,100 130, 700 131,200 131,800 132,300 70

71 124,600 125,200 125,800 126,400 127,000 127,600 128,200 128,800 129,300 129,900 130,500 131,100 131,600 132,200 132,800 133,300 133,900 134,500 135,000 135, 600 136,100 71
72 128,000 128,600 129,200 129,800 130,400 131,000 131,600 132,200 132,800 133,400 134,000 134, 600 135, 200 135, 800 136,400 137,000 137,500 138,100 138, 700 139, 300 139, 900 72
73 131,800 132,500 133, 100 133, 700 134,300 135,000 135, 600 136,200 136,800 137, 400 138,000 138,600 139, 300 139, 900 140, 500 141,100 141,700 142,200 142, 800 143, 400 144,000 73
74 135,300 136,000 136,600 137,300 137,900 138,500 139,200 139,800 140,400 141,100 141,700 142,300 142,900 143,600 144,200 144,800 145,400 146,000 146,600 1147,200 147,800 74
75 138,800 139,500 140,200 140,800 141,500 142,100 142,800 143,400 144,100 144,700 145,400 146,000 146,700 147, 300 147,900 148, 600 149,200 149,800 150,400 151,100 151,700 75

76 142,200 142,900 143, 500 144, 200 144,900 145,600 146, 200 146,900 147,600 148, 200 148,900 149,600 150, 200 150,900 151,500 152,200 152, 800 153,500 154, 100 154,800 155,400 76
77 146,000 146,700 147,400 148,100 148,800 149,500 150,200 150,900 151,600 152,300 152,900 153,600 154,300 154,900 155,600 156,300 156,900 157,600 158,300 158,900 159,600 77
78 149,500 150,300 151,000 151,700 152,400 153,100 153,800 154,500 155,200 155,900 156,600 157,300 158,000 158,700 159,300 160,000 160,700 161,400 162,000 162,700 163,400 78
79 153,100 153,800 154,500 155,300 156,000 156,700 157,400 158,100 158,900 159,600 160,300 161,000 161,700 162,400 163,100 163,800 164,500 165,200 165,900 1166,500 167,200 79
80 156,400 157,100 157,900 158,600 159,400 160,100 160,900 161,600 162,300 163,100 163,800 164,500 165,200 166,000 166,700 167,400 168,100 168,800 169,500 170,200 170,900 80

81 160,300 161,000 161,800 162,600 163,300 164,100 164,800 165,600 166,300 167,100 167,800 168,600 169,300 170,000 170,800 171,500 172,200 172,900 173,700 174,400 175,100 81
82 163,800 164,500 165,300 166,100 166,900 167,700 168,400 169,200 170,000 170,700 171,500 172,200 173,000 173, 700 174,500 175,200 176,000 176,700 177,400 178,200 178,900 82
83 167,300 168,100 168,900 169,700 170,500 171,300 172,000 172,800 173,600 174,400 175,200 175,900 176,700 177,500 178,200 179,000 179,800 180,500 181,300 182,000 182,800 83
84 170,600 171,400 172,300 173,100 173, 900 174,700 175, 500 176,300 177,100 177,900 178, 700 179,500 180,300 181,100 181,800 182,600 183,400 184,200 184,900 185,700 186,500 84
85 179, 700 180, 600 181,400 182,300 183, 200 164,100 184,900 185,800 186,700 187, 500 188, 400 189,200 190, 100 190, 900 191,700 192, 600 193, 400 194,200 195, 100 195,900 196,700 85

86 188, 800 189, 700 190, 600 191,600 192, 500 193,400 194, 400 195, 300 196,200 197, 100 198,000 198,900 199,900 200, 800 201, 700 202, 500 203,400 204,300 205,200 206,100 207,000 86
87 197, 900 198, 800 199, 800 200,800 201,800 202,800 203,800 204,800 205,800 206, 700 207, 700 208,700 209,600 210, 600 211,600 212, 500 213, 500 214,400 215,400 216,300 217,200 87
88 206, 900 208,000 209,000 210, 100 211, 100 212,200 213,200 214, 300 215,300 216,400 217, 400 218,400 219,400 220, 500 221, 500 222,500 223, 500 224, 500 225, 500 226,500 227,500 88
89 216, 000 217, 100 218,200 219, 300 220, 500 221,600 222, 700 223,800 224,900 226,000 227, 100 228,200 229,200 230, 300 231,400 232,400 233, 500 234, 600 235, 600 236,700 237,700 89
90 225, 100 226,300 227,400 228,600 229, 800 231,000 232, 100 233, 300 234,400 235,600 236, 700 237,900 239,000 240, 200 241,300 242,400 243, 500 244,700 245, 800 246,900 248,000 90

91 234,200 235,400 236, 600 237, 900 239, 100 240,300 241,600 242,800 244,000 245,200 246, 400 247, 600 248,800 250,000 251,200 252, 400 253, 600 254,700 255, 900 257, 100 258,200 91
92 243, 300 244,500 245, 800 247,100 248,400 249,700 251,000 252, 300 253,600 254,800 256, 100 257, 400 258, 600 259, 900 261, 100 262, 300 263, 600 264,800 266,000 267,300 268, 500 92
93 252, 300 253,700 255,000 256, 400 257, 700 259,100 260,400 261,800 263,100 264,400 265, 800 267, 100 268,400 269, 700 271,000 272,300 273, 600 274,900 276,200 277, 500 278, 700 93
94 261, 400 262,800 264,200 265,600 267, 100 268,500 269,900 271,300 272,700 274,100 275, 400 276,800 278,200 279, 600 280,900 282, 300 283, 600 285,000 286, 300 287, 600 289, 000 94
95 270, 500 272,000 273,400 274,900 276,400 277,800 279, 300 280,800 282,200 283, 700 285,100 286,600 288,000 289,400 290, 800 292, 200 293, 700 295, 100 296,400 297,800 299, 200 95

96 279, 600 281,100 282, 600 284,100 285, 700 287, 200 288, 700 290, 300 291,800 293, 300 294,800 296, 300 297,800 299, 300 300, 700 302, 200 303, 700 305, 100 306, 600 308,000 309, 500 96
97 290, 300 291,700 293, 100 294, 500 296,000 297, 500 298, 900 300,400 301,800 303, 200 304, 600 306, 100 307, 600 309, 000 310, 500 311,900 313, 400 314, 800 316, 200 317, 600 319,000 97
98 300,900 302,300 303, 600 305,000 306, 300 307,700 309,100 310,400 311,800 313, 100 314, 500 315,900 317,400 318, 800 320,200 321,600 323,000 324,400 325, 800 327,200 328,600 98
99 311,600 312, 800 314, 100 315, 400 316, 700 317, 900 319, 200 320, 500 321, 800 323, 000 324, 300 325,700 327, 200 328, 600 330, 000 331, 300 332, 700 334, 100 335, 400 336, 800 338, 100 99

100 322, 300 323, 400 324, 600 325, 800 327,000 328, 200 329, 400 330, 600 331,800 332, 900 334,200 335, 600 337, 000 338, 300 339, 700 341,000 342,400 343, 700 345,000 346, 300 347, 700 100

101 333,000 334,000 335, 100 336, 200 337, 300 338,400 339, 600 340,700 341,800 342,900 344,000 345, 400 346,700 348, 100 349, 400 350, 800 352, 100 353, 400 354,600 355, 900 357, 300 101
102 343,600 344,600 345, 500 346,600 347,600 348, 700 349,700 350,800 351,800 352, 800 353, 800 355, 200 356,500 357, 900 359, 200 360, 500 361,700 363,000 364, 200 365, 500 366, 800 102
103 354,300 355, 200 356,000 357,000 358,000 358, 900 359, 900 360,800 361,800 362, 700 363, 700 365, 000 366,300 367,600 368, 900 370, 200 371,400 372, 600 373,900 375,000 376,400 103
104 365,000 365, 700 366, 500 367, 400 368, 300 369,100 370,000 370,900 371, 800 372, 600 373, 500 374, 800 376,100 377,400 378, 600 379, 900 381,100 382, 300 383, 500 384,600 385, 900 104
105 375, 600 376, 300 377,000 377, 800 378, 600 379,400 380, 200 381,000 381,800 382, 500 383, 400 364,700 385,900 387, 200 388,400 389, 600 390, 800 391,900 393, 100 394,200 395, 500 105

106 386,300 386, 900 387, 500 388,200 388, 900 389,600 390,400 391, 100 391,800 392, 400 393, 200 394, 500 395, 700 396,900 398, 100 399, 300 400,400 401,600 402,700 403, 800 405,000 106
107 397,000 397, 500 398,000 398,600 399, 200 399, 900 400, 500 401, 200 401,800 402, 300 403, 100 404, 300 405, 500 406, 700 407, 900 409,000 410, 100 411,200 412, 300 413, 300 414,600 107
108 407,700 408,100 408,500 409,000 409, 600 410,100 410,700 411,300 411,800 412,300 412,900 414,100 415,300 416,500 417,600 418,700 419,800 420,900 421,900 422,900 424,200 108
109 407,800 408, 600 409, 400 410,400 411,300 412,200 413,200 414, 200 415, 100 416,000 417, 100 418,700 420,200 421,800 423,300 424,800 426, 300 427,700 429,200 430,600 432,200 109
110 407,900 409, 100 410, 300 411,700 413,000 414, 400 415, 800 417, 200 418, 500 419, 800 421,300 423, 300 425,200 427,100 429,000 430, 900 432,700 434,600 436,400 438, 200 440,200 110

111 408,000 409,600 411,200 413,000 414,800 416,500 418,300 420, 100 421,900 423, 600 425,500 427,800 430,100 432,400 434,700 436,900 439,200 441,400 443,700 445,900 448,300 111
112 408, 100 410, 100 412, 200 414, 300 416,500 418, 600 420,900 423, 100 425, 300 427,400 429, 700 432,400 435,100 437, 700 440,400 443,000 445,700 448,300 450,900 453,500 456, 300 112
113 408, 200 410, 600 413, 100 415,700 418,200 420, 800 423, 400 426,000 428,600 431,200 433, 900 437,000 440,000 443,000 446,100 449, 100 452, 100 455,100 458,200 461,200 464, 300 113
114 408,300 411,100 414,000 417, 000 419,900 422,900 426,000 429,000 432,000 435,000 438,100 441,500 444,900 448,300 451,800 455, 200 458, 600 462,000 465,400 468,800 472,400 114
115 408,400 411,600 414,900 418, 300 421,700 425,100 428, 500 431,900 435,400 438,800 442, 300 446,100 449,900 453, 700 457, 500 461,200 465,000 468,900 472, 700 476, 500 480,400 115

116 408, 500 412,100 415, 800 419,600 423, 400 427, 200 431,000 434, 900 438,700 442,600 446, 500 450, 700 454,800 459,000 463,100 467, 300 471,500 475,700 479, 900 484,100 488, 400 116
117 408, 600 412, 600 416, 800 420, 900 425, 100 429,300 433,600 437,800 442,100 446,400 450, 700 455,200 459,800 464, 300 468,800 473,400 478,000 482, 600 487, 200 491,800 496, 500 117
118 408,700 413, 200 417, 700 422, 300 426, 900 431,500 436, 100 440,800 445,500 450, 200 454,900 459,800 464,700 469, 600 474, 500 479, 500 484,400 489,400 494,400 499,400 504,500 118
119 408,800 413, 700 418, 600 423, 600 428, 600 433,600 438, 700 443,700 448,900 454,000 459, 100 464, 400 469, 600 474, 900 480, 200 485, 500 490,900 496, 300 501, 700 507, 100 512, 500 119
120 408,800 414, 200 419, 500 424,900 430, 300 435, 700 441,200 446, 700 452,200 457, 800 463, 300 468, 900 474, 600 480, 200 485, 900 491,600 497,400 503,100 508, 900 514, 700 520, 600 120
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61 89,170 89,600 90, 020 90,450 90,870 91,290 91,710 92,130 92,540 92,950 93,370 93,780 94,190 94,590 95, 000 95,400 95,810 96,210 96,610 97, 010 97,400 61 
62 92,670 93,120 93,560 94, 000 94,440 94,870 95,310 95,740 96,170 96,600 97, 030 97,450 97,880 98,300 98,720 99,140 99,560 99,980 100,400 100,800 101,200 62 
63 96,190 96,650 97,110 97,560 98, 020 98,470 98,920 99,370 99,820 100,300 100,700 101,200 101,600 102, 000 102,500 102,900 103,300 103,800 104,200 104,600 105,100 63 
64 99,520 100, 000 100,500 101, 000 101,400 101,900 102,400 102,800 103,300 103,800 104,200 104,700 105,200 105,600 106,100 106,500 107, 000 107,400 107,900 108,300 108,800 64 
65 103,400 103,900 104,400 104,900 105,400 105,800 106,300 106,800 107,300 107,800 108,300 108,700 109,200 109,700 110,200 110,600 111,100 111,600 112, 000 112,500 112,900 65 

66 106,900 107,400 107,900 108,400 108,900 109,400 109,900 110,400 110,900 111,400 111,900 112,400 112,900 113,400 113,900 114,400 114,800 115,300 115,800 116,300 116,800 66 
67 110,400 110,900 111,500 112, 000 112,500 113, 000 113,500 114,100 114,600 115,100 115,600 116,100 116,600 117,100 117,600 118,100 118,600 119,100 119,600 120,100 120,600 67 
68 113,700 114,300 114,800 115,400 115,900 116,500 117, 000 117,500 118,100 118,600 119,100 119,700 120,200 120,700 121,200 121,700 122,300 122,800 123,300 123,800 124,300 68 
69 117,600 118,200 118,700 119,300 119,800 120,400 121, 000 121,500 122,100 122,600 123,100 123,700 124,200 124,800 125,300 125,800 126,400 126,900 127,400 128, 000 128,500 69 
70 121,100 121,700 122,300 122,800 123,400 124, 000 124,600 125,100 125,700 126,200 126,800 127,400 127,900 128,500 129, 000 129,600 130,100 130,700 131,200 131,800 132,300 70 

71 124,600 125,200 125,800 126,400 127, 000 127,600 128,200 128,800 129,300 129,900 130,500 131,100 131,600 132,200 132,800 133,300 133,900 134,500 135, 000 135,600 136,100 71 
72 128, 000 128,600 129,200 129,800 130,400 131, 000 131,600 132,200 132,800 133,400 134, 000 134,600 135,200 135,800 136,400 137, 000 137,500 138,100 138,700 139,300 139,900 72 
73 131,800 132,500 133,100 133,700 134,300 135, 000 135,600 136,200 136,800 137,400 138, 000 138,600 139,300 139,900 140,500 141,100 141,700 142,200 142,800 143,400 144, 000 73 
74 135,300 136, 000 136,600 137,300 137,900 138,500 139,200 139,800 140,400 141,100 141,700 142,300 142,900 143,600 144,200 144,800 145,400 146, 000 146,600 147,200 147,800 74 
75 138,800 139,500 140,200 140,800 141,500 142,100 142,800 143,400 144,100 144,700 145,400 146, 000 146,700 147,300 147,900 148,600 149,200 149,800 150,400 151,100 151,700 75 

76 142,200 142,900 143,500 144,200 144,900 145,600 146,200 146,900 147,600 148,200 148,900 149,600 150,200 150,900 151,500 152,200 152,800 153,500 154,100 154,800 155,400 76 
77 146, 000 146,700 147,400 148,100 148,800 149,500 150,200 150,900 151,600 152,300 152,900 153,600 154,300 154,900 155,600 156,300 156,900 157,600 158,300 158,900 159,600 77 
78 149,500 150,300 151, 000 151,700 152,400 153,100 153,800 154,500 155,200 155,900 156,600 157,300 158, 000 158,700 159,300 160, 000 160,700 161,400 162, 000 162,700 163,400 78 
79 153,100 153,800 154,500 155,300 156, 000 156,700 157,400 158,100 158,900 159,600 160,300 161, 000 161,700 162,400 163,100 163,800 164,500 165,200 165,900 166,500 167,200 79 
80 156,400 157,100 157,900 158,600 159,400 160,100 160,900 161,600 162,300 163,100 163,800 164,500 165,200 166, 000 166,700 167,400 168,100 168,800 169,500 170,200 170,900 80 

81 160,300 161, 000 161,800 162,600 163,300 164,100 164,800 165,600 166,300 167,100 167,800 168,600 169,300 170, 000 170,800 171,500 172,200 172,900 173,700 174,400 175,100 81 
82 163,800 164,500 165,300 166,100 166,900 167,700 168,400 169,200 170, 000 170,700 171,500 172,200 173, 000 173,700 174,500 175,200 176, 000 176,700 177,400 178,200 178,900 82 
83 167,300 168,100 168,900 169,700 170,500 171,300 172, 000 172,800 173,600 174,400 175,200 175,900 176,700 177,500 178,200 179, 000 179,800 180,500 181,300 182, 000 182,800 83 
84 170,600 171,400 172,300 173,100 173,900 174,700 175,500 176,300 177,100 177,900 178,700 179,500 180,300 181,100 181,800 182,600 183,400 184,200 184,900 185,700 186,500 84 
85 179,700 180,600 181,400 182,300 183,200 184,100 184,900 185,800 186,700 187,500 188,400 189,200 190,100 190,900 191,700 192,600 193,400 194,200 195,100 195,900 196,700 85 

86 188,800 189,700 190,600 191,600 192,500 193,400 194,400 195,300 196,200 197,100 198, 000 198,900 199,900 200,800 201,700 202,500 203,400 204,300 205,200 206,100 207, 000 86 
87 197,900 198,800 199,800 200,800 201,800 202,800 203,800 204,800 205,800 206,700 207,700 208,700 209,600 210,600 211,600 212,500 213,500 214,400 215,400 216,300 217,200 87 
88 206,900 208, 000 209, 000 210,100 211,100 212,200 213,200 214,300 215,300 216,400 217,400 218,400 219,400 220,500 221,500 222,500 223,500 224,500 225,500 226,500 227,500 88 
89 216, 000 217,100 218,200 219,300 220,500 221,600 222,700 223,800 224,900 226, 000 227,100 228,200 229,200 230,300 231,400 232,400 233,500 234,600 235,600 236,700 237,700 89 
90 225,100 226,300 227,400 228,600 229,800 231, 000 232,100 233,300 234,400 235,600 236,700 237,900 239, 000 240,200 241,300 242,400 243,500 244,700 245,800 246,900 248, 000 90 

91 234,200 235,400 236,600 237,900 239,100 240,300 241,600 242,800 244, 000 245,200 246,400 247,600 248,800 250, 000 251,200 252,400 253,600 254,700 255,900 257,100 258,200 91 
92 243,300 244,500 245,800 247,100 248,400 249,700 251, 000 252,300 253,600 254,800 256,100 257,400 258,600 259,900 261,100 262,300 263,600 264,800 266, 000 267,300 268,500 92 
93 252,300 253,700 255, 000 256,400 257,700 259,100 260,400 261,800 263,100 264,400 265,800 267,100 268,400 269,700 271, 000 272,300 273,600 274,900 276,200 277,500 278,700 93 
94 261,400 262,800 264,200 265,600 267,100 268,500 269,900 271,300 272,700 274,100 275,400 276,800 278,200 279,600 280,900 282,300 283,600 285, 000 286,300 287,600 289, 000 94 
95 270,500 272, 000 273,400 274,900 276,400 277,800 279,300 280,800 282,200 283,700 285,100 286,600 288, 000 289,400 290,800 292,200 293,700 295,100 296,400 297,800 299,200 95 

96 279,600 281,100 282,600 284,100 285,700 287,200 288,700 290,300 291,800 293,300 294,800 296,300 297,800 299,300 300,700 302,200 303,700 305,100 306,600 308, 000 309,500 96 
97 290,300 291,700 293,100 294,500 296, 000 297,500 298,900 300,400 301,800 303,200 304,600 306,100 307,600 309, 000 310,500 311,900 313,400 314,800 316,200 317,600 319, 000 97 
98 300,900 302,300 303,600 305, 000 306,300 307,700 309,100 310,400 311,800 313,100 314,500 315,900 317,400 318,800 320,200 321,600 323, 000 324,400 325,800 327,200 328,600 98 
99 311,600 312,800 314,100 315,400 316,700 317,900 319,200 320,500 321,800 323, 000 324,300 325,700 327,200 328,600 330, 000 331,300 332,700 334,100 335,400 336,800 338,100 99 

100 322,300 323,400 324,600 325,800 327, 000 328,200 329,400 330,600 331,800 332,900 334,200 335,600 337, 000 338,300 339,700 341, 000 342,400 343,700 345, 000 346,300 347,700 100 

101 333, 000 334, 000 335,100 336,200 337,300 338,400 339,600 340,700 341,800 342,900 344, 000 345,400 346,700 348,100 349,400 350,800 352,100 353,400 354,600 355,900 357,300 101 
102 343,600 344,600 345,500 346,600 347,600 348,700 349,700 350,800 351,800 352,800 353,800 355,200 356,500 357,900 359,200 360,500 361,700 363, 000 364,200 365,500 366,800 102 
103 354,300 355,200 356, 000 357, 000 358, 000 358,900 359,900 360,800 361,800 362,700 363,700 365, 000 366,300 367,600 368,900 370,200 371,400 372,600 373,900 375, 000 376,400 103 
104 365, 000 365,700 366,500 367,400 368,300 369,100 370, 000 370,900 371,800 372,600 373,500 374,800 376,100 377,400 378,600 379,900 381,100 382,300 383,500 384,600 385,900 104 
105 375,600 376,300 377, 000 377,800 378,600 379,400 380,200 381, 000 381,800 382,500 383,400 384,700 385,900 387,200 388,400 389,600 390,800 391,900 393,100 394,200 395,500 105 

106 386,300 386,900 387,500 388,200 388,900 389,600 390,400 391,100 391,800 392,400 393,200 394,500 395,700 396,900 398,100 399,300 400,400 401,600 402,700 403,800 405, 000 106 
107 397, 000 397,500 398, 000 398,600 399,200 399,900 400,500 401,200 401,800 402,300 403,100 404,300 405,500 406,700 407,900 409, 000 410,100 411,200 412,300 413,300 414,600 107 
108 407,700 408,100 408,500 409, 000 409,600 410,100 410,700 411,300 411,800 412,300 412,900 414,100 415,300 416,500 417,600 418,700 419,800 420,900 421,900 422,900 424,200 108 
109 407,800 408,600 409,400 410,400 411,300 412,200 413,200 414,200 415,100 416, 000 417,100 418,700 420,200 421,800 423,300 424,800 426,300 427,700 429,200 430,600 432,200 109 
110 407,900 409,100 410,300 411,700 413, 000 414,400 415,800 417,200 418,500 419,800 421,300 423,300 425,200 427,100 429, 000 430,900 432,700 434,600 436,400 438,200 440,200 110 

111 408, 000 409,600 411,200 413, 000 414,800 416,500 418,300 420,100 421,900 423,600 425,500 427,800 430,100 432,400 434,700 436,900 439,200 441,400 443,700 445,900 448,300 111 
112 408,100 410,100 412,200 414,300 416,500 418,600 420,900 423,100 425,300 427,400 429,700 432,400 435,100 437,700 440,400 443, 000 445,700 448,300 450,900 453,500 456,300 112 
113 408,200 410,600 413,100 415,700 418,200 420,800 423,400 426, 000 428,600 431,200 433,900 437, 000 440, 000 443, 000 446,100 449,100 452,100 455,100 458,200 461,200 464,300 113 
114 408,300 411,100 414, 000 417, 000 419,900 422,900 426, 000 429, 000 432, 000 435, 000 438,100 441,500 444,900 448,300 451,800 455,200 458,600 462, 000 465,400 468,800 472,400 114 
115 408,400 411,600 414,900 418,300 421,700 425,100 428,500 431,900 435,400 438,800 442,300 446,100 449,900 453,700 457,500 461,200 465, 000 468,900 472,700 476,500 480,400 115 

116 408,500 412,100 415,800 419,600 423,400 427,200 431, 000 434,900 438,700 442,600 446,500 450,700 454,800 459, 000 463,100 467,300 471,500 475,700 479,900 484,100 488,400 116 
117 408,600 412,600 416,800 420,900 425,100 429,300 433,600 437,800 442,100 446,400 450,700 455,200 459,800 464,300 468,800 473,400 478, 000 482,600 487,200 491,800 496,500 117 
118 408,700 413,200 417,700 422,300 426,900 431,500 436,100 440,800 445,500 450,200 454,900 459,800 464,700 469,600 474,500 479,500 484,400 489,400 494,400 499,400 504,500 118 
119 408,800 413,700 418,600 423,600 428,600 433,600 438,700 443,700 448,900 454, 000 459,100 464,400 469,600 474,900 480,200 485,500 490,900 496,300 501,700 507,100 512,500 119 
120 408,800 414,200 419,500 424,900 430,300 435,700 441,200 446,700 452,200 457,800 463,300 468,900 474,600 480,200 485,900 491,600 497,400 503,100 508,900 514,700 520,600 120 

MARCH 2004 HEADWATER 554 to 556 



16 WHEELER DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

Ad HEADWATER ELEVATION _

__556.0 556.1 556.2 556.3 556.4 556.5 556.6 556.7 556.8 556.9 [ 557.0 557.1 557.2 557.3 557.4 1 557.5 557.6 557.7 557.8 557.9 558.0

1 1,600 1,600 1,610 1
2 3,110 3,120 3,130 2
3 4,700 4,720 4,740 3
4 6,220 6,240 6,270 4
5 7,810 7,840 7,870 5

6 9,320 9,360 9,400 6
7 10,920 10,960 11,010 7
8 12,430 12,480 12,530 8
9 14,030 14,080 14,140 9

10 15,540 15,600 15,670 10

11 17,140 17,210 17,270 11
12 18,650 18,720 18,800 12
13 20,240 20,330 20,410 13
14 21,760 21,840 21,930 14
15 23,350 23,450 23,540 15

16 24,860 24,960 25,070 16
17 26,460 26,570 26,670 17
18 27,970 28,090 28,200 18
19 29,570 29,690 29,810 19
20 31,080 31,210 31,330 20

21 32,680 32,810 32,940 21
22 34,190 34,330 34,470 22
23 35,780 35,930 36,070 23
24 37,290 37,450 37,600 24
25 38,890 39,050 39,210 25

26 40,400 40,570 40,730 26
27 42,000 42,170 42,340 27
28 43,510 43,690 43,870 28
29 45,110 45,290 45,470 29
30 46,620 46,810 47,000 30

31 48,210 48,410 48,610 31
32 49,730 49,930 50 130 32
33 51,320 51,530 51:740 33
34 52,830 53,050 53,270 34
35 54,430 54,650 54,870 35

36 55,940 56,170 56,400 36
37 57,540 57,770 58,010 37
38 59,050 59,290 59,530 38
39 60,650 60,890 61,140 39
40 62,160 62,410 62,670 40

41 63,750 64,010 64,270 41
42 65, 270 65,530 65,800 42
43 66,860 67,140 67,410 43
44 68,370 68, 650 68,930 44
45 69,970 70, 260 70,540 45

46 71,480 71,770 72,070 46
47 73, 080 73, 380 73,670 47
48 74,590 74, 890 75,200 48
49 76,190 76,500 76,810 49
50 77,700 78, 020 78, 330 50

51 79,290 79,620 79,940 51
52 80,810 81,140 81,470 52
53 82,400 82, 740 83,070 53
54 83,910 84,260 84,600 54
55 85,510 85,860 86,210 55

56 87, 020 87,380 87,730 56
57 88, 620 88,980 89,340 57
58 90,130 90,500 90,870 58
59 91,730 92,100 92,470 59
60 93,240 93,620 94,000 60

HEADWATER 556 to 558 See special instruction for preventing gate overflow on page 3. MARCH 2004

16 WHEELER DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~~ 
~~~ 556.0 556.1 556.2 556.3 556.4 556.5 556.6 556.7 556.8 556.9 557.0 557.1 557.2 557.3 557.4 557.5 557.6 557.7 557.8 557.9 558.0 ~~~ 

1 1,600 1,600 1,610 1 
2 3,110 3,120 3,130 2 
3 4,700 4,720 4,740 3 
4 6,220 6,240 6,270 4 
5 7,810 7,840 7,870 5 

6 9,320 9,360 9,400 6 
7 10,920 10,960 11,010 7 
8 12,430 12,480 12,530 8 
9 14,030 14,080 14,140 9 

10 15,540 15,600 15,670 10 

11 17,140 17,210 17,270 11 
12 18,650 18,720 18,800 12 
13 20,240 20,330 20,410 13 
14 21,760 21,840 21,930 14 
15 23,350 23,450 23,540 15 

16 24,860 24,960 25,070 16 
17 26,460 26,570 26,670 17 
18 27,970 28,090 28,200 18 
19 29,570 29,690 29,810 19 
20 31,080 31,210 31,330 20 

21 32,680 32,810 32,940 21 
22 34,190 34,330 34,470 22 
23 35,780 35,930 36,070 23 
24 37,290 37,450 37,600 24 
25 38,890 39,050 39,210 25 

26 40,400 40,570 40,730 26 
27 42,000 42,170 42,340 27 
28 43,510 43,690 43,870 28 
29 45,110 45,290 45,470 29 
30 46,620 46,810 47,000 30 

31 48,210 48,410 48,610 31 
32 49,730 49,930 50,130 32 
33 51,320 51,530 51,740 33 
34 52,830 53,050 53,270 34 
35 54,430 54,650 54,870 35 

36 55,940 56,170 56,400 36 
37 57,540 57,770 58,010 37 
38 59,050 59,290 59,530 38 
39 60,650 60,890 61,140 39 
40 62,160 62,410 62,670 40 

41 63,750 64,010 64,270 41 
42 65,270 65,530 65,800 42 
43 66,860 67,140 67,410 43 
44 68,370 68,650 68,930 44 
45 69,970 70,260 70,540 45 

46 71,480 71,770 72,070 46 
47 73,080 73,380 73,670 47 
48 74,590 74,890 75,200 48 
49 76,190 76,500 76,810 49 
50 77,700 78,020 78,330 50 

51 79,290 79,620 79,940 51 
52 80,810 81,140 81,470 52 
53 82,400 82,740 83,070 53 
54 83,910 84,260 84,600 54 
55 85,510 85,860 86,210 55 

56 87,020 87,380 87,730 56 
57 88,620 88,980 89,340 57 
58 90,130 90,500 90,870 58 
59 91,730 92,100 92,470 59 
60 93,240 93,620 94,000 60 

HEADWATER 556 to 558 See special instruction for preventing gate overflow on page 3. MARCH 2004 



WHEELER DAM 17

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND
HEADWATER ELEVATION

556.4 1 556.5 1 556.6 1 556.7 557.2 1 557.3 1 557.4 1 557.5 1 557.6 1 557.7 1 5 ý.8 557.9 558.0556.0 1 556.1 1 556.2 1 556.3 556.8 1 556.9 1 557.0 1 557.1 1 1
61 197 400 97 800 98 190 61
62 01: 200 101: 600 102: 000 62
63 05,100 105,500 105 900 63
64 108 800 109,200 1 09: 700 64
65 1 12: 900 113,400 113,900 65

66 116 800 117,200 117,700 66
67 1 20: 600 121, 100 121,600 67
68 124,300 124,800 125,300 6R
69 128,500 129,000 129,500 69
70 1 32,300 132,800 133,400 70

71 136,100 136,700 137,300 71
72 139,900 140,400 141,000 72
73 144 000 144,600 145,200 73
74 1 47: 800 1 48,400 149,000 74
75 151,700 152,300 152,900 75

76 155,400 156 000 156,700 76
77 159,600 160: 200 160,900 77
78 163 400 164,000 164,700 78
79 1 67: 200 1 67 900 168 600 79
80 170,900 171: 600 1 72: 300 80

81 175,100 175,800 176,500 177,200 178 000 178,700 179,400 180, 100 180,800 181,500 182,200 182 900 81
82 178 900 179 600 180,400 181,100 1 81: 800 1 82,600 183,300 184 000 184,700 185,400 186 200 186: 900 187,600 188,300 189,000 189,800 190 500 191 200 191 900 192,600 82
83 1 82: 800 1 83: 500 184,300 185,000 185 , 700 186,500 187,200 188: 000 1 88,700 189,400 190: 200 1 90 , 900 191,600 192,400 1 93,100 193,800 194: 600 1 95: 300 1 96: 000 196,800 197,500 83
84 186,500 187 200 188,000 188,800 189 500 190,300 191,000 191,800 192,500 193,300 194,000 194 800 195 500 196,300 197,000 197,800 198,500 199 300 200, 100 200,800 201,600 84
85 196,700 1 97: 500 198,400 199,200 200: 000 200,800 201,600 202,400 203,200 204,000 204,800 205: 700 206: 500 207,300 208,100 208,900 209,700 210: 500 211,300 212, 100 212,900 85

86 207 000 207,800 208,700 209,600 210,500 211,300 212,200 213, 100 213,900 214,800 215,700 216 500 217,400 218,200 219,100 220,000 220,800 221,700 222 500 223,400 224,300 86
87 217: 200 218,200 219,100 220,000 220,900 221,900 222,800 223,700 224,600 225,500 226,500 227: 400 228,300 229,200 230, 100 231,000 232,000 232,900 233: 800 234 700 235,600 87
88 227,500 228,500 229 400 230,400 231,400 232,400 233,400 234 300 235,300 236,300 237 300 238 200 239,200 240,200 241,200 242,100 243 00 244 100 245 000 246: 000 247,000 88
89 237,700 238,800 239: 800 240,800 241,900 242,900 244,000 245: 000 246,000 247,000 248: 100 249: 100 250, 100 251,200 252,200 253,200 254: '200 255: 300 256: 300 257,300 258,300 89
90 248,000 249, 100 250,200 251,300 252,400 253,500 254,500 255,600 256,700 257,800 258,900 260,000 261,100 262, 100 263,200 264,300 265,400 266,400 267 , 500 268,600 269,700 90

91 258,200 259,400 260,500 261,700 262,800 264 000 265, 100 266,300 267,400 268,600 269 700 270,800 272,000 273, 100 274,200 275 400 276,500 277,600 278 800 279,900 281,000 91
92 268,500 269 700 270,900 272,100 273,300 274: 500 275,700 276,900 278,100 279.300 280: 500 281,700 282,900 284, 100 285,300 286: 500 287,600 288,800 290: 000 291.200 292,400 92
93 278 700 280: 000 281,300 282,500 283,800 285,000 286,300 287,500 288,800 290, 100 291,300 292,600 293,800 295 000 296,300 297,500 298,800 300,000 301,200 302,500 303 700 93
94 289: 000 290 300 291,600 292,900 294,200 295,600 296 900 298,200 299,500 300 800 302, 100 303,400 304 700 306: 000 307,300 308 600 309,900 311,200 312,500 313,800 315: 100 94
95 299,200 300: 600 302,000 303,300 304,700 306, 100 307: 500 308,800 310,200 311: 600 312,900 314,300 315: 600 317,000 318,300 319: 700 321,000 322,400 323,700 325,100 326,400 95

96 309,500 310 900 312,300 313,800 315,200 316,600 318,000 319,500 320,900 322,300 323,700 325,100 326,600 328,000 329,400 330,800 332,200 333,600 335 000 336,400 337,800 96
97 319,000 320: 500 322,000 323,500 324,900 326,400 327,900 329,300 330,800 332,300 333,700 335,200 336,700 338, 100 339 600 341,000 342,500 343,900 345: 400 346,800 348,300 97
98 328,600 330,100 331,600 333,200 334,700 336 200 337,700 339,200 340,700 342,200 343,700 345,200 346,800 348,300 349: 800 351,300 352,800 354,300 355,800 357,300 358,800 98
99 338, 100 339,700 341 300 342,800 344,400 346: 000 347,500 349 100 350,600 352,200 353,700 355,300 356,900 358,400 360 000 361,500 363, 100 364 600 366,200 367,700 369,200 99

100 347,700 349,300 350: 900 352,500 354,200 355,800 357,400 359: 000 360,500 362, 100 363,700 365,300 367,000 368,600 370: 200 371,800 373,400 375: 000 376,600 378,200 379,700 100

1 01 357,300 358,900 360,600 362,200 363 900 365,500 367,200 368,800 370,500 372 100 373,700 375,400 377 100 378,700 380,400 382 000 383,700 385,300 387 000 388,600 390,200 101
102 366,800 368,500 370,200 371,900 373: 600 375,300 377,000 378,700 380,400 382: 000 383,700 385,400 387: 200 388,900 390,600 392: 300 394,000 395,700 397: 400 399,000 400,700 102
1 03 376,400 378, 100 379,900 381,600 383 400 385,100 386,800 388,600 390,300 392,000 393,700 395 500 397 300 399,000 400,800 402,500 404,300 406,000 407 800 409,500 411,200 103
1 04 385,900 387,700 389,500 391 300 393: 100 394,900 396 700 398,400 400,200 402,000 403,700 405: 500 407: 400 409,200 411,000 412,800 414,600 416,400 418: 200 419,900 421,700 104
105 395,500 397,300 399,200 40 1 : 000 402,900 404,700 406: 500 408,300 410, 100 411,900 413,700 415,600 417,500 419,300 421,200 423,000 424,900 426,700 428,600 430,400 432,200 105

1 06 405,000 406,900 408 800 410,700 412,600 414,500 416,300 418,200 420,000 421,900 423,700 425,600 427,600 429,500 431,400 433,300 435,200 437,100 439,000 440,800 442,700 106
107 414,600 416,500 418: 500 420 400 422,300 424,200 426 100 428,000 429,900 431,800 433,700 435,700 437,700 439,600 441,600 443 500 445,500 447,400 449,400 451,300 453,200 107
108 424,200 426,200 428,100 430: 1 00 432 100 434,000 436: 000 437,900 439,800 441,800 443,700 445,700 447,800 449,800 451,800 453: 800 455,800 457,800 459,800 461,700 463,700 108

109 432,200 434,500 436,800 439 100 441: 400 443,700 446 000 448,300 450,600 452,800 455,100 457,500 459,900 462,200 464,600 467 000 469,300 471,700 474,000 476,300 478,700 109
110 440,200 442,900 445,500 448: 100 450,800 453,400 456: 000 458,600 461,300 463,900 466,500 469,200 472,000 474,700 477,400 480:100 482,800 485,500 488.200 490,900 493,700 110

111 448,300 451,200 454,200 457,100 460, 100 463,100 466,000 469,000 472,000 474,900 477,900 481,000 484,100 487,100 490,200 493,300 496.300 499,400 502.500 505,600 508,600 111

11 2 456,300 459,600 462,900 466,200 469,500 472,800 476,100 479,400 482 700 486 000 489,300 492,800 496,200 499,600 503,000 506,400 509 900 513,300 516,700 520,200 523,600 112
113 464 300 467,900 471,600 475 200 478,800 482,400 486,100 489,700 493: 400 497: 100 500,800 504,500 508,300 512,000 515,800 519,600 523: 400 527,200 531,000 534,800 538 600 113
114 472: 400 476,300 480,200 484: 200 488,100 492,100 496,100 500, 100 504,100 508, 100 512,200 516,300 520,400 524,500 528,600 532,700 536,900 541,000 545,200 549,400 553: 600 114
115 480,400 484,700 488,900 493,200 497,500 501,800 506,100 510,500 514,800 519,200 523,600 528,000 532,500 536,900 541,400 545,900 550,400 554,900 559,500 564,000 568,600 115

11 6 488,400 493,000 497,600 502,200 506,800 511,500 516 100 520,800 525,500 530,200 535,000 539,800 544,600 549 400 554 200 559,100 563,900 568,800 573,700 578,600 583,500 116
117 496,500 501,400 506,300 511,200 516,200 521,200 526: 200 531,200 536,200 541,300 546,400 551,500 556,700 561: 800 567: 000 572,200 577,400 582,700 587,900 593,200 598,500 117
118 504,500 509,700 515,000 520 200 525 500 530,900 536,200 541,600 546,900 552,400 557,800 563,300 568,800 574,300 579,800 585,400 591,000 596,600 602,200 607,800 613,500 118
119 512,500 518, 100 523,700 529: 300 534: 900 540 500 546,200 551,900 557,700 563,400 569,200 575,000 580,900 586,700 592,600 598,500 604,500 610,400 616,400 622,400 628 500 119
120 520,600 526,400 532,300 538,300 544,200 550: 200 556,200 562,300 568,400 574,500 580,600 586,800 593,000 599,200 605,400 611,700 618,000 624,300 630,700 637,000 643: 500 1120

MARCH 2004 See special instruction for preventing gate overflow on page 3. HEADWATER 556 to 558

WHEELER DAM 17 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 
~~~ ~~~ 
"'s<" 556.0 556.1 556.2 556.3 556.4 556.5 556.6 556.7 556.8 556.9 557.0 557.1 557.2 557.3 557.4 557.5 557.6 557.7 557.8 557.9 558.0 "'s<" 

61 97,400 97,800 98,190 61 
62 101,200 101,600 102,000 62 
63 105,100 105,500 105,900 63 
64 108,800 109,200 109,700 64 
65 112,900 113,400 113,900 65 

66 116,800 117,200 117,700 66 
67 120,600 121,100 121,600 67 
68 124,300 124,800 125,300 68 
69 128,500 129,000 129,500 69 
70 132,300 132,800 133,400 70 

71 136,100 136,700 137,300 71 
72 139,900 140,400 141,000 72 
73 144,000 144,600 145,200 73 
74 147,800 148,400 149,000 74 
75 151,700 152,300 152,900 75 

76 155,400 156,000 156,700 76 
77 159,600 160,200 160,900 77 
78 163,400 164,000 164,700 78 
79 167,200 167,900 168,600 79 
80 170,900 171,600 172,300 80 

81 175,100 175,800 176,500 177,200 178,000 178,700 179,400 180,100 180,800 181,500 182,200 182,900 81 
82 178,900 179,600 180,400 181,100 181,800 182,600 183,300 184,000 184,700 185,400 186,200 186,900 187,600 188,300 189,000 189,800 190,500 191,200 191,900 192,600 82 
83 182,800 183,500 184,300 185,000 185,700 186,500 187,200 188,000 188,700 189,400 190,200 190,900 191,600 192,400 193,100 193,800 194,600 195,300 196,000 196,800 197,500 83 
84 186,500 187,200 188,000 188,800 189,500 190,300 191,000 191,800 192,500 193,300 194,000 194,800 195,500 196,300 197,000 197,800 198,500 199,300 200,100 200,800 201,600 84 
85 196,700 197,500 198,400 199,200 200,000 200,800 201,600 202,400 203,200 204,000 204,800 205,700 206,500 207,300 208,100 208,900 209,700 210,500 211,300 212,100 212,900 85 

86 207,000 207,800 208,700 209,600 210,500 211,300 212,200 213,100 213,900 214,800 215,700 216,500 217,400 218,200 219,100 220,000 220,800 221,700 222,500 223,400 224,300 86 
87 217,200 218,200 219,100 220,000 220,900 221,900 222,800 223,700 224,600 225,500 226,500 227,400 228,300 229,200 230,100 231,000 232,000 232,900 233,800 234,700 235,600 87 
88 227,500 228,500 229,400 230,400 231,400 232,400 233,400 234,300 235,300 236,300 237,300 238,200 239,200 240,200 241,200 242,100 243,100 244,100 245,000 246,000 247,000 88 
89 237,700 238,800 239,800 240,800 241,900 242,900 244,000 245,000 246,000 247,000 248,100 249,100 250,100 251,200 252,200 253,200 254,200 255,300 256,300 257,300 258,300 89 
90 248,000 249,100 250,200 251,300 252,400 253,500 254,500 255,600 256,700 257,800 258,900 260,000 261,100 262,100 263,200 264,300 265,400 266,400 267,500 268,600 269,700 90 

91 258,200 259,400 260,500 261,700 262,800 264,000 265,100 266,300 267,400 268,600 269,700 270,800 272,000 273,100 274,200 275,400 276,500 277,600 278,800 279,900 281,000 91 
92 268,500 269,700 270,900 272,100 273,300 274,500 275,700 276,900 278,100 279,300 280,500 281,700 282,900 284,100 285,300 286,500 287,600 288,800 290,000 291,200 292,400 92 
93 278,700 280,000 281,300 282,500 283,800 285,000 286,300 287,500 288,800 290,100 291,300 292,600 293,800 295,000 296,300 297,500 298,800 300,000 301,200 302,500 303,700 93 
94 289,000 290,300 291,600 292,900 294,200 295,600 296,900 298,200 299,500 300,800 302,100 303,400 304,700 306,000 307,300 308,600 309,900 311,200 312,500 313,800 315,100 94 
95 299,200 300,600 302,000 303,300 304,700 306,100 307,500 308,800 310,200 311,600 312,900 314,300 315,600 317,000 318,300 319,700 321,000 322,400 323,700 325,100 326,400 95 

96 309,500 310,900 312,300 313,800 315,200 316,600 318,000 319,500 320,900 322,300 323,700 325,100 326,600 328,000 329,400 330,800 332,200 333,600 335,000 336,400 337,800 96 
97 319,000 320,500 322,000 323,500 324,900 326,400 327,900 329,300 330,800 332,300 333,700 335,200 336,700 338,100 339,600 341,000 342,500 343,900 345,400 346,800 348,300 97 
98 328,600 330,100 331,600 333,200 334,700 336,200 337,700 339,200 340,700 342,200 343,700 345,200 346,800 348,300 349,800 351,300 352,800 354,300 355,800 357,300 358,800 98 
99 338,100 339,700 341,300 342,800 344,400 346,000 347,500 349,100 350,600 352,200 353,700 355,300 356,900 358,400 360,000 361,500 363,100 364,600 366,200 367,700 369,200 99 

100 347,700 349,300 350,900 352,500 354,200 355,800 357,400 359,000 360,500 362,100 363,700 365,300 367,000 368,600 370,200 371,800 373,400 375,000 376,600 378,200 379,700 100 

101 357,300 358,900 360,600 362,200 363,900 365,500 367,200 368,800 370,500 372,100 373,700 375,400 377,100 378,700 380,400 382,000 383,700 385,300 387,000 388,600 390,200 101 
102 366,800 368,500 370,200 371,900 373,600 375,300 377,000 378,700 380,400 382,000 383,700 385,400 387,200 388,900 390,600 392,300 394,000 395,700 397,400 399,000 400,700 102 
103 376,400 378,100 379,900 381,600 383,400 385,100 386,800 388,600 390,300 392,000 393,700 395,500 397,300 399,000 400,800 402,500 404,300 406,000 407,800 409,500 411,200 103 
104 385,900 387,700 389,500 391,300 393,100 394,900 396,700 398,400 400,200 402,000 403,700 405,500 407,400 409,200 411,000 412,800 414,600 416,400 418,200 419,900 421,700 104 
105 395,500 397,300 399,200 401,000 402,900 404,700 406,500 408,300 410,100 411,900 413,700 415,600 417,500 419,300 421,200 423,000 424,900 426,700 428,600 430,400 432,200 105 

106 405,000 406,900 408,800 410,700 412,600 414,500 416,300 418,200 420,000 421,900 423,700 425,600 427,600 429,500 431,400 433,300 435,200 437,100 439,000 440,800 442,700 106 
107 414,600 416,500 418,500 420,400 422,300 424,200 426,100 428,000 429,900 431,800 433,700 435,700 437,700 439,600 441,600 443,500 445,500 447,400 449,400 451,300 453,200 107 
108 424,200 426,200 428,100 430,100 432,100 434,000 436,000 437,900 439,800 441,800 443,700 445,700 447,800 449,800 451,800 453,800 455,800 457,800 459,800 461,700 463,700 108 
109 432,200 434,500 436,800 439,100 441,400 443,700 446,000 448,300 450,600 452,800 455,100 457,500 459,900 462,200 464,600 467,000 469,300 471,700 474,000 476,300 478,700 109 
110 440,200 442,900 445,500 448,100 450,800 453,400 456,000 458,600 461,300 463,900 466,500 469,200 472,000 474,700 477,400 480,100 482,800 485,500 488,200 490,900 493,700 110 

111 448,300 451,200 454,200 457,100 460,100 463,100 466,000 469,000 472,000 474,900 477,900 481,000 484,100 487,100 490,200 493,300 496,300 499,400 502,500 505,600 508,600 111 
112 456,300 459,600 462,900 466,200 469,500 472,800 476,100 479,400 482,700 486,000 489,300 492,800 496,200 499,600 503,000 506,400 509,900 513,300 516,700 520,200 523,600 112 
113 464,300 467,900 471,600 475,200 478,800 482,400 486,100 489,700 493,400 497,100 500,800 504,500 508,300 512,000 515,800 519,600 523,400 527,200 531,000 534,800 538,600 113 
114 472,400 476,300 480,200 484,200 488,100 492,100 496,100 500,100 504,100 508,100 512,200 516,300 520,400 524,500 528,600 532,700 536,900 541,000 545,200 549,400 553,600 114 
115 480,400 484,700 488,900 493,200 497,500 501,800 506,100 510,500 514,800 519,200 523,600 528,000 532,500 536,900 541,400 545,900 550,400 554,900 559,500 564,000 568,600 115 

116 488,400 493,000 497,600 502,200 506,800 511,500 516,100 520,800 525,500 530,200 535,000 539,800 544,600 549,400 554,200 559,100 563,900 568,800 573,700 578,600 583,500 116 
117 496,500 501,400 506,300 511,200 516,200 521,200 526,200 531,200 536,200 541,300 546,400 551,500 556,700 561,800 567,000 572,200 577,400 582,700 587,900 593,200 598,500 117 
118 504,500 509,700 515,000 520,200 525,500 530,900 536,200 541,600 546,900 552,400 557,800 563,300 568,800 574,300 579,800 585,400 591,000 596,600 602,200 607,800 613,500 118 
119 512,500 518,100 523,700 529,300 534,900 540,500 546,200 551,900 557,700 563,400 569,200 575,000 580,900 586,700 592,600 598,500 604,500 610,400 616,400 622,400 628,500 119 
120 520,600 526,400 532,300 538,300 544,200 550,200 556,200 562,300 568,400 574,500 580,600 586,800 593,000 599,200 605,400 611,700 618,000 624,300 630,700 637,000 643,500 120 

MARCH 2004 See special instruction for preventing gate overflow on page 3. HEADWATER 556 to 558 



18 WHEELER DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND
HEADWATER ELEVATION

558.0 1 558.1 1 558.2 1 558.3 1 558.4 1 558.5 1 558.6 1 558.7 1 558.8 1 558.9 1 559.0 1 559.1 1 559.2 1 559.3 1 559.4 1 559.5 1 559.6 1 559.7 1 559.8 1 559.9 1 560.0

81 81
82 82
83 197,500 198,200 199,000 199,700 200,400 201,200 201,900 202,600 83
84 201,600 202,300 203,000 203,800 204,500 205,300 206 000 206,800 207,500 208,300 209,000 209,800 210,500 211,300 212,000 212,800 84
85 212,900 213,700 214,500 215,300 216, 100 216,900 217: 700 218,500 219,300 220,100 220,900 221,700 222,500 223,300 224,100 224,900 85

86 224,300 225, 100 226,000 226,800 227,700 228,500 229 400 230,200 231, 100 231,900 232,800 233,600 234,500 235,300 236,200 237,000 86
87 235,600 236,500 237 400 238 300 239,200 240,100 241: 000 242,000 242,900 243,800 244,700 245,600 246,500 247,400 248,300 249 200 87
88 247,000 247,900 248: 900 249: 800 250,800 251,800 252 , 700 253,700 254,600 255,600 256,500 257,500 258,400 259,400 260,300 261: 300 88
89 258,300 259,300 260 300 261 400 262,400 263,400 264 400 265,400 266,400 267,400 268,400 269 400 270,400 271,400 272,400 273,400 89
90 269,700 270,700 271: 800 272: 900 273,900 275,000 276: 100 277, 100 278,200 279,200 280,300 281: 300 282,400 283,500 284,500 285,600 90

91 281,000 282, 100 283,300 284,400 285,500 286,600 287,700 288,800 289,900 291, 100 292,200 293,300 294 400 295,500 296,600 297,700 91
92 292,400 293,500 294,700 295,900 297, 100 298,200 299,400 300,600 301,700 302,900 304,000 305,200 306: 400 307 500 308,700 309,800 92
93 303,700 304,900 306 200 307,400 308,600 309,800 311,100 312 300 313,500 314,700 315 900 317,100 318,300 319: 600 320,800 322,000 93
94 315,100 316,300 317: 600 318,900 320,200 321,500 322,700 324: 000 325,300 326,500 327: 800 329 100 330,300 331,600 332,800 334, 100 94
95 326,400 327,700 329,100 330,400 331,700 333,100 334,400 335,700 337,000 338,400 339 , 700 341: 000 342,300 343,600 344,900 346,200 95

96 337 800 339 200 340,500 341,900 343,300 344,700 346 100 347,400 348,800 350 200 351,600 352,900 354,300 355,600 357,000 358,400 359 700 361,100 362,400 363,800 365,100 96
97 348: 300 349: 700 351 100 352,600 354,000 355,400 356: 900 358,300 359,700 361: 100 362,500 363,900 365,400 366,800 368,200 369,600 371: 000 372,400 373,800 375,200 376,600 97
98 358,800 360,200 361: 700 363,200 364,700 366,200 367 600 369, 100 370,600 372 000 373,500 375,000 376,400 377,900 379 300 380,800 382,200 383 700 385, 100 386,500 388 000 98
99 369,200 370 800 372,300 373,900 375,400 376,900 378: 400 380,000 381,500 383: 000 384,500 386,000 387,500 389,000 390: 500 392,000 393,500 395: 000 396,500 397,900 399: 400 99

100 379,700 381: 300 382,900 384,500 386, 100 387,600 389 , 200 390,800 392,400 393 , 900 395,500 397,000 398,600 400, 100 401,700 403,200 404,700 406,300 407,800 409,300 410,800 100

101 390.200 391 900 393,500 395.100 396,800 398,400 400,000 401,600 403,200 404,800 406,400 408,000 409,600 411,200 412,800 414,400 416,000 417,600 419, 100 420,700 422,300 101
102 400,700 402: 400 404, 100 405,800 407 500 409, 100 410,800 412,500 414, 100 415,800 417,400 419,100 420,700 422,400 424,000 425,600 427,200 428,900 430,500 432 100 433 700 102
103 411,200 413 , 000 414,700 416,400 418: 200 419,900 421,600 423,300 425,000 426,700 428,400 430,100 431,800 433,500 435,100 436,800 438 500 440,200 441,800 443: 500 445: 100 103
104 421,700 423 500 425,300 427,100 428 800 430,600 432,400 434, 100 435,900 437,600 439,400 441,100 442,900 444,600 446,300 448,000 449: 700 451,500 453,200 454,900 456,600 104
105 432,200 434: 100 435,900 437,700 439: 500 441,400 443,200 445,000 446,800 448.600 450,400 452,100 453,900 455,700 457,500 459,200 461,000 462,800 464,500 466,300 468,000 105

106 442,700 444,600 446,500 448,400 450,200 452, 100 454 000 455,800 457,700 459,500 461,300 463 200 465,000 466,800 468 600 470,400 472,300 474,100 475,900 477,600 479,400 106
107 453,200 455, 100 457, 100 459,000 460,900 462,800 464: 700 466,600 468,500 470,400 472,300 474: 200 476, 100 477,900 479: 800 481,700 483,500 485,400 487,200 489,000 490,900 107
108 463,700 465 700 467,700 469,600 471,600 473,600 475,500 477,500 479 400 481,400 483,300 485 200 487,100 489, 100 491 000 492,900 494,800 496,700 498,500 500,400 502,300 108
109 478,700 481: 000 483,400 485,700 488,100 490,400 492,800 495, 100 497: 400 499,800 502, 100 504: 400 506,700 509. 100 51 1 : 400 513,700 516,000 518,300 520,600 522,900 525,200 109
110 493,700 496,400 499, 100 501,800 504,600 507,300 510,000 512,700 515,500 518,200 520,900 523,600 526,300 529, 100 531,800 534,500 537,200 539.900 542,700 545,400 548, 100 110

11 1 508,600 511,700 514,800 517,900 521,000 524,200 527,300 530,400 533,500 536,600 539,700 542,800 546,000 549, 100 552 200 555,300 558,400 561,600 564,700 567,800 571,000 111
112 523,600 527, 100 530,600 534,000 537,500 541,000 544 500 548,000 551,500 555,000 558,500 562,000 565,600 569, 100 572: 600 576, 100 579,700 583,200 586,800 590,300 593,900 112

11 3 538,600 542,400 546,300 550, 100 554,000 557,900 561: 700 565,600 569,500 573,400 577,300 581,200 585,200 589, 100 593 000 597,000 600,900 604 900 608 800 612,800 616,800 113
114 553,600 557 800 562,000 566,200 570 500 574,700 579,000 583 300 587,500 591,800 596, 100 600,400 604 800 609, 100 613: 400 617,800 622,100 626: 500 630: 900 635,300 639,700 114
115 568,600 573: 100 577,700 582,300 587: 000 591,600. 596,200 600: 900 605,600 610,200 614,900 619,600 624: 400 629, 100 633,800 638,600 643,400 648,100 652,900 657,700 662,600 115

116 583,500 588,500 593,500 598,400 603,400 608,500 613 500 618,500 623,600 628 700 633,700 638,900 644,000 649, 100 654,300 659,400 664,600 669,800 675,000 680,200 685,400 116

1 17 598,500 603,800 609,200 614,500 619,900 625,300 630: 700 636,200 641,600 647: 100 652,600 658,100 663 600 669 00 674,700 680,200 685 800 691,400 697,000 702,700 708,300 117
118 613,500 619,200 624,900 630,600 636,400 642,200 648 , 000 653,800 659,600 665 , 500 671,400 677,300 683: 200 689: 1100 695,100 701, 100 707: 100 713, 100 719, 100 725,200 731,200 118
119 628,500 634,500 640,600 646,700 652 900 659,000 665,200 671,400 677,600 683 900 690,200 696,500 702,800 709, 100 715,500 721,900 728,300 734,700 741,200 747,600 754 100 119
120 643,500 649,900 656,400 662,800 669: 400 675,900 682,500 689,000 695,700 702: 300 709,000 715,700 722,400 729, 100 735,900 742,700 749,500 756,400 763,200 770,100 777: 000 120

HEADWATER 558 to 560 See special instruction for preventing gate overflow on page 3. MARCH 2004

18 WHEELER DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

" HEADWATER ELEVATION " "'~~ ~Iffi <~ffi " ~ 558.0 558.1 558.2 558.3 558.4 558.5 558.6 558.7 558.8 558.9 559.0 559.1 559.2 559.3 559.4 559.5 559.6 559.7 559.8 559.9 560.0 ~ ~ 

81 81 
82 82 
83 197,500 198,200 199,000 199,700 200,400 201,200 201,900 202,600 83 
84 201,600 202,300 203,000 203,800 204,500 205,300 206,000 206,800 207,500 208,300 209,000 209,800 210,500 211,300 212,000 212,800 84 
85 212,900 213,700 214,500 215,300 216,100 216,900 217,700 218,500 219,300 220,100 220,900 221,700 222,500 223,300 224,100 224,900 85 

86 224,300 225,100 226,000 226,800 227,700 228,500 229,400 230,200 231,100 231,900 232,800 233,600 234,500 235,300 236,200 237,000 86 
87 235,600 236,500 237,400 238,300 239,200 240,100 241,000 242,000 242,900 243,800 244,700 245,600 246,500 247,400 248,300 249,200 87 
88 247,000 247,900 248,900 249,800 250,800 251,800 252,700 253,700 254,600 255,600 256,500 257,500 258,400 259,400 260,300 261,300 88 
89 258,300 259,300 260,300 261,400 262,400 263,400 264,400 265,400 266,400 267,400 268,400 269,400 270,400 271,400 272,400 273,400 89 
90 269,700 270,700 271,800 272,900 273,900 275,000 276,100 277,100 278,200 279,200 280,300 281,300 282,400 283,500 284,500 285,600 90 

91 281,000 282,100 283,300 284,400 285,500 286,600 287,700 288,800 289,900 291,100 292,200 293,300 294,400 295,500 296,600 297,700 91 
92 292,400 293,500 294,700 295,900 297,100 298,200 299,400 300,600 301,700 302,900 304,000 305,200 306,400 307,500 308,700 309,800 92 
93 303,700 304,900 306,200 307,400 308,600 309,800 311,100 312,300 313,500 314,700 315,900 317,100 318,300 319,600 320,800 322,000 93 
94 315,100 316,300 317,600 318,900 320,200 321,500 322,700 324,000 325,300 326,500 327,800 329,100 330,300 331,600 332,800 334,100 94 
95 326,400 327,700 329,100 330,400 331,700 333,100 334,400 335,700 337,000 338,400 339,700 341,000 342,300 343,600 344,900 346,200 95 

96 337,800 339,200 340,500 341,900 343,300 344,700 346,100 347,400 348,800 350,200 351,600 352,900 354,300 355,600 357,000 358,400 359,700 361,100 362,400 363,800 365,100 96 
97 348,300 349,700 351,100 352,600 354,000 355,400 356,900 358,300 359,700 361,100 362,500 363,900 365,400 366,800 368,200 369,600 371,000 372,400 373,800 375,200 376,600 97 
98 358,800 360,200 361,700 363,200 364,700 366,200 367,600 369,100 370,600 372,000 373,500 375,000 376,400 377,900 379,300 380,800 382,200 383,700 385,100 386,500 388,000 98 
99 369,200 370,800 372,300 373,900 375,400 376,900 378,400 380,000 381,500 383,000 384,500 386,000 387,500 389,000 390,500 392,000 393,500 395,000 396,500 397,900 399,400 99 

100 379,700 381,300 382,900 384,500 386,100 387,600 389,200 390,800 392,400 393,900 395,500 397,000 398,600 400,100 401,700 403,200 404,700 406,300 407,800 409,300 410,800 100 

101 390,200 391,900 393,500 395,100 396,800 398,400 400,000 401,600 403,200 404,800 406,400 408,000 409,600 411,200 412,800 414,400 416,000 417,600 419,100 420,700 422,300 101 
102 400,700 402,400 404,100 405,800 407,500 409,100 410,800 412,500 414,100 415,800 417,400 419,100 420,700 422,400 424,000 425,600 427,200 428,900 430,500 432,100 433,700 102 
103 411,200 413,000 414,700 416,400 418,200 419,900 421,600 423,300 425,000 426,700 428,400 430,100 431,800 433,500 435,100 436,800 438,500 440,200 441,800 443,500 445,100 103 
104 421,700 423,500 425,300 427,100 428,800 430,600 432,400 434,100 435,900 437,600 439,400 441,100 442,900 444,600 446,300 448,000 449,700 451,500 453,200 454,900 456,600 104 
105 432,200 434,100 435,900 437,700 439,500 441,400 443,200 445,000 446,800 448,600 450,400 452,100 453,900 455,700 457,500 459,200 461,000 462,800 464,500 466,300 468,000 105 

106 442,700 444,600 446,500 448,400 450,200 452,100 454,000 455,800 457,700 459,500 461,300 463,200 465,000 466,800 468,600 470,400 472,300 474,100 475,900 477,600 479,400 106 
107 453,200 455,100 457,100 459,000 460,900 462,800 464,700 466,600 468,500 470,400 472,300 474,200 476,100 477,900 479,800 481,700 483,500 485,400 487,200 489,000 490,900 107 
108 463,700 465,700 467,700 469,600 471,600 473,600 475,500 477,500 479,400 481,400 483,300 485,200 487,100 489,100 491,000 492,900 494,800 496,700 498,500 500,400 502,300 108 
109 478,700 481,000 483,400 485,700 488,100 490,400 492,800 495,100 497,400 499,800 502,100 504,400 506,700 509,100 511,400 513,700 516,000 518,300 520,600 522,900 525,200 109 
110 493,700 496,400 499,100 501,800 504,600 507,300 510,000 512,700 515,500 518,200 520,900 523,600 526,300 529,100 531,800 534,500 537,200 539,900 542,700 545,400 548,100 110 

111 508,600 511,700 514,800 517,900 521,000 524,200 527,300 530,400 533,500 536,600 539,700 542,800 546,000 549,100 552,200 555,300 558,400 561,600 564,700 567,800 571,000 111 
112 523,600 527,100 530,600 534,000 537,500 541,000 544,500 548,000 551,500 555,000 558,500 562,000 565,600 569,100 572,600 576,100 579,700 583,200 586,800 590,300 593,900 112 
113 538,600 542,400 546,300 550,100 554,000 557,900 561,700 565,600 569,500 573,400 577,300 581,200 585,200 589,100 593,000 597,000 600,900 604,900 608,800 612,800 616,800 113 
114 553,600 557,800 562,000 566,200 570,500 574,700 579,000 583,300 587,500 591,800 596,100 600,400 604,800 609,100 613,400 617,800 622,100 626,500 630,900 635,300 639,700 114 
115 568,600 573,100 577,700 582,300 587,000 591,600 596,200 600,900 605,600 610,200 614,900 619,600 624,400 629,100 633,800 638,600 643,400 648,100 652,900 657,700 662,600 115 

116 583,500 588,500 593,500 598,400 603,400 608,500 613,500 618,500 623,600 628,700 633,700 638,900 644,000 649,100 654,300 659,400 664,600 669,800 675,000 680,200 685,400 116 
117 598,500 603,800 609,200 614,500 619,900 625,300 630,700 636,200 641,600 647,100 652,600 658,100 663,600 669,100 674,700 680,200 685,800 691,400 697,000 702,700 708,300 117 
118 613,500 619,200 624,900 630,600 636,400 642,200 648,000 653,800 659,600 665,500 671,400 677,300 683,200 689, 100 695,100 701,100 707,100 713,100 719,100 725,200 731,200 118 
119 628,500 634,500 640,600 646,700 652,900 659,000 665,200 671,400 677,600 683,900 690,200 696,500 702,800 709,100 715,500 721,900 728,300 734,700 741,200 747,600 754,100 119 
120 643,500 649,900 656,400 662,800 669,400 675,900 682,500 689,000 695,700 702,300 709,000 715,700 722,400 729,100 735,900 742,700 749,500 756,400 763,200 770,100 777,000 120 

HEADWATER 558 to 560 See special instruction for preventing gate overflow on page 3. MARCH 2004 



19
WHEELER DAM

DISCHARGE PER TRASH GATE
IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
Co Z6 Cc U

cc
c i 550.0 550.2 550.4 550.6 550.8 551.0 551.2 551.4 551.6 551.8 552.0 552.2 552.4 552.6 552.8 553.0 553.2 553.4 553.6 553.8 554.0 -S n,

6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 20 40 70 3
2 0 0 0 0 0 0 0 0 0 0 0 0 5 20 40 70 100 140 180 220 270 2

1 0 0 0 0 0 0 0 5 20 40 70 100 140 180 220 270 330 380 440 500 570 1
0 0 0 5 20 40 70 100 140 180 220 270 330 380 440 500 570 640 710 790 870 950 0

HEADWATER ELEVATION dC

0C0-C cc__
S 554.0 554.2 554.4 554.6 554.8 555.0 555.2 555.4 555.6 555.8 556.0 556.2 556.4* 556.6* 556.8* 557.0* 557.2* 557.4* 557.6* 557.8* 558.0* C

6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
5 0 0 0 0 0 0 0 5 20 40 70 100 130 160 180 200 220 240 260 280 300 5
4 0 0 5 20 40 70 100 140 180 220 270 330 380 420 460 500 540 580 610 650 680 4
3 70 100 140 180 220 270 330 380 440 500 570 640 710 770 830 880 940 990 1040 1090 1140 3
2 270 330 380 440 500 570 640 710 790 870 950 1040 1120 1200 1270 1340 1410 1470 1540 1600 1660 2

1 570 640 710 790 870 950 1040 1130 1220 1310 1410 1510 1610 1700 1780 1860 1940 2020 2100 2180 2250 1
0 950 1040 1130 1220 1310 1410 1510 1610 1720 1820 1930 2050 2160 2260 2360 2450 2550 2640 2730 2820 2900 0

a, HEADWATER ELEVATION 16=
"CU (D,0 CD

i" 558.0* 558.2* 558.4* 558.6* 558.8* 559.0* 559.2* 559.4* 559.6* 559.8* 560.0* 560.2 560.4 560.6 560.8 561.0 561.2 561.4 561.6 561.8 562.0 _S W

6 0 0 0 0 0 0 0 0 0 0 0 6
5 300 320 330 350 370 380 400 410 430 440 460 5
4 680 710 740 780 810 840 870 900 930 950 980 4
3 1140 1180 1230- 1270 1320 1360 1410 1450 1490 1530 1570 3
2 1660 1720 1780 1840 1900 1950 2010 2060 2120 2170 2220 2

1 2250 2320 2400 2470 2530 2600 2670 2740 2810 2870 2940 1
0 2900 2990 3070 3150 3240 3320 3400 3480 3560 3640 3710 0

MARCH 2004 *Trash gate discharge does not include portion that would flow over fully raised gate (top elevation 556.28)
because this discharge is already included in the spillway tables.
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~Ol 

Q) ~.~ 
mu"O 
C):C~ 

.so:: 550.0 550.2 550.4 550.6 

6 0 0 0 0 
5 0 0 0 0 
4 0 0 0 0 
3 0 0 0 0 
2 0 0 0 0 

1 0 0 0 0 
0 0 0 5 20 

~Ol 

Q)~.~ 
rnu"C 
C):C~ 

.so:: 554.0 554.2 554.4 554.6 

6 0 0 0 0 
5 0 0 0 0 
4 0 0 5 20 
3 70 100 140 180 
2 270 330 380 440 

1 570 640 710 790 
0 950 1040 1130 1220 

~Ol 
0c: 

~1§=o 
C):C~ 

558.0* 558.2* 558.4* 558.6* .so:: 

6 0 0 0 0 
5 300 320 330 350 
4 680 710 740 780 
3 1140 1180 1230· 1270 
2 1660 1720 1780 1840 

1 2250 2320 2400 2470 
0 2900 2990 3070 3150 

MARCH 2004 

WHEELER DAM 

DISCHARGE PER TRASH GATE 
IN CUBIC FEET PER SECOND 

HEADWATER ELEVATION 

550.8 551.0 551.2 551.4 551.6 551.8 552.0 552.2 552.4 552.6 552.8 553.0 553.2 

0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 6 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 5 20 40 70 100 

0 0 0 5 20 40 70 100 140 180 220 270 330 
40 70 100 140 180 220 270 330 380 440 500 570 640 

HEADWATER ELEVATION 

554.8 555.0 555.2 555.4 555.6 555.8 556.0 556.2 556.4* 556.6* 556.8* 557.0* 557.2* 

0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 5 20 40 70 100 130 160 180 200 220 

40 70 100 140 180 220 270 330 380 420 460 500 540 
220 270 330 380 440 500 570 640 710 770 830 880 940 
500 570 640 710 790 870 950 1040 1120 1200 1270 1340 1410 

870 950 1040 1130 1220 1310 1410 1510 1610 1700 1780 1860 1940 
1310 1410 1510 1610 1720 1820 1930 2050 2160 2260 2360 2450 2550 

HEADWATER ELEVATION 

558.8* 559.0* 559.2* 559.4* 559.6* 559.8* 560.0* 560.2 560.4 560.6 560.8 561.0 561.2 

0 0 0 0 0 0 0 
370 380 400 410 430 440 460 
810 840 870 900 930 950 980 

1320 1360 1410 1450 1490 1530 1570 
1900 1950 2010 2060 2120 2170 2220 

2530 2600 2670 2740 2810 2870 2940 
3240 3320 3400 3480 3560 3640 3710 

*Trash gate discharge does not include portion that would flow over fully raised gate (top elevation 556.28) 
because this discharge is already included in the spillway tables. 
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Q)~.~ 
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553.4 553.6 553.8 554.0 
C):C~ 

.so:: 

0 0 0 0 6 
0 0 0 0 5 
0 0 0 0 4 
5 20 40 70 3 

140 180 220 270 2 

380 440 500 570 1 
710 790 870 950 0 

~Cl 

Q) ~.~ 
roo"'C 

557.4* 557.6* 557.8* 558.0* 
C):C~ 

.so:: 

0 0 0 0 6 
240 260 280 300 5 
580 610 650 680 4 
990 1040 1090 1140 3 

1470 1540 1600 1660 2 

2020 2100 2180 2250 1 
2640 2730 2820 2900 0 

~Cl 

Q)~.~ 
rou"O 

561.4 561.6 561.8 562.0 
C):C~ 

.so:: 

6 
5 
4 
3 
2 

1 
0 
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Basis for
Dam Spillway Gate/Outlet Open Configuration

forFIood Analyses

Issue

TVA maintains that. aLl disharge outlets (spillway gates, sluice gates,, and
valves) for, projects in the reservoir system can be placed in the:fully open
position for the passage of Water when and as needed. The specific language
contained in the Final Safety Analysis Report (FSAR) for. the operating plants
(WBN, .SQN, and BFN) and for the BLN COLA is- "AtU gates were determined to
be operablewithout faitures during the flood."' This evaluation provides the
rationale and jUstification for this position.

Background

The;TVA reservoir system consistsof 48,dams. located within the Tennessee
River Basinz There are a total of 424-spillway gates at'the 28 dams with gates.
The spillway gates consist of a' variety of types including: radial, vertical lift,
fixed-rotter lift, fixed-wheel! lift, slide, drum, hinge, and Stoney. There are
also several projects-which have sluice gatesand valves for discharge ofý water
from the dam.

Basis for the All Gatesi0utlets Open

1. Inspection of -TVA dams is an integral part of TVA's dam, safety program
to ensure their safe and reliable operation. Plant operations staff is
tasked to perform monthtyý wak-through inspections on high and
significant, hazard dams. Low hazard~dams are performed on a quarterly
basis. Most of the larger dams are classified as high hazard, 10 dams' are
cl11assified significant hazard ands3 dams are classified low hazard.
Inspections,are scheduled and tracked in the TVA wide maintenance
database (EMPAC) anda chektiist'is.utilized toiensure a complete
inspection. Ihe 'inspection includes all ciit,imechanical andI electrical
features. Special insbections are also compteted after siginificant
earthquake or, severefloQd events. A,ý"DamSafetyAwareness Course' is
providedto Insectnsrs and site personnel as part of their training.

These, inspections proVide-confidence that observable issues which could
impact the ability to.ful[y open gates/oUtlets when needed are
identified.and are prioritized for resolution commensurate with ,the
potential impact.of the deficiencies on dam safety.

2. The Dam Safety Engineering;sta ff:performs comprehensive inspectionsiof
TVA dams every 5.years-which are consistent with the formal inspection
described in the! Federal Guidelines for Dam Safety. Preparation for.
these inspections includes reviewing prelious inspection reports, status
,of previous recommendations, history of the project, and alreview :of
available instrumentation data and analysis results. An, intermediate
walk through, inspection is performed every 15 monthsforý high and
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significant hazard dams. For- the low- hazard, dams the intermediate
inspection is performed eVery 2 1/2 years. Speciat.'unscheduled
inspections are alsoQ performed when needed to resolve problems or
deficiencies-identified at TVA dams. Rope access for close-up inspection
of spillway, gates and decks, downstream faces of the dams and sloped
sections of,penstocks and tunnels are a part of TVA's inspection.
Remote operated vehicle (ROV) inspectionsof toe. drains, upstream face
of dams, stuice-gates and exterior lock walls are also emptoyed&

All inspections are documented 'in a report, issued and archived in TVA
Electronic Data Management System (EDMS) and Business Support Library
(BSL). The Dam Safety Engineering staff se•rveas emergency technical
contacts avaitable.on a,24 hour basis- for emergency situations that could
affect the Integrity of a dam. Follow-up maintenance associated with
the Issues identified :from these inspections,is prioritized-commensurate
with the potential impact of the deficiencies on dam safety.

These thorough engineering inspections, and subsequent maintenance
,provide, confidence that existing and potentially eminent issues
associated with-gate!outlet functionality are identified and are
prioritized for. resolution.

3. Emergency Action PPlans (EAP) are prepared by TVA-River Operations for
each project to minimize life. and property loss by defining
responsibilities and providing emergency notification guidelines for TVA
personnel to foltow upon ihdication of possible, impending,, or actual.
failure of a TVA dam. The EAP is designed to. provide WApersonnel
with7 the informration neededfor a quick-and effective response to, aWA
dam safety emergency.

In a dam safety emergency the River Operations Emergency Operations
Center (REOC) and the Knoxviltle' Emergency Operations, Center (KEOC)
would:be activated to coordinate overatllemergency operations. Once
,the emergency operations centersare activated,. clearly defined
organhizational| responsibilities and resources from across the WA agency
are available to deal with. the emergency. The EAP clearly defines
indicators of potential' or-actual emergency conditions that warrant
special attention and immediate evaluation. Among these indicators are
mechanical or electrical malfunctions which include: cranes,.,spitlway
gates, sluice gates, valves, spillway,and sluice gate operating machinery
and generators (primaryor emergency). During such emergencies on-
site TVA staffis. authorized to contact any and all sources'deemed
necessary to procure emergency'equipment,, materials and labor to
prevent~or lessen the maghitude of the impending, emergency.

TVA's staff is maintaied, in a&readiness condition 1by being
knowledgeable of EAP and procedure, requirements through a
comprehensive training and exerciise program. The Dam Safety Exercisee
Program consists of fourtypes of activities: OrientationSeinar,, Drilis;
Tabletop Exercises, and Functional Exercises. Orientation seminars,
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drills and tabletop exercises are used to train both TVA staff and outside
organizations that would be involved with a TVA dam safety emergency.
Seminars, drills, and tabletop exercises are developed and held as
needed, and generally target specific groups or organizations with
specific training needs. Typically, one or twofunctional exercisesare
held each year. Each functional exercise focuses on one dam in the TVA
system and uses a scenario designed specifically for that project. An
exercise critique is held after each exercise to provide participants with
the opportunity to comment on the exercise and to identify
improvements/changes needed in the EAP, "the notification procedures,
and the exercise process.

4; In the event that flooding conditions arise that have the potential to
impact any of the three TVA operating nuclear plants, operations,
maintenance and engineering Nuclear Power Group condition response
teams would be assembled at.the nuclear plantsand corporate offices to
assist in the identification and direction of resources: required to address
and resolve issuessuch as non-functional gates/outlets and crane
malfunctions as well as to develop contingency plans to mitigate
impacts. In addition to the normal contingency of TVA maintenance and
operational personnel located atdam sites, TVA has-substantial
additional internal resources, including the Power Services Shops, the
Heavy Equipment Division and River Operations Engineering Support
'Servicesas well as external vendors, which would be applied as needed
,to resolve any issues that could impact gate/outlet function.

These WVAinternal resources-and external vendors have the requisite
experience, expertise and equipment'to accomplish any needed
maintenance, repairs-or workaroundsto provide a high. level- of
confidence that issues that may prevent gates from opening wilt be
resolved.

Coniclusion

The TWA.pant personnel periodic inspections, the intermediate and 5-year dam
safety engineeringJ inspections and the significant capability of the emergency
response teams to direct and :manage resourcesto address issues potentially
impacting gate/outlet functionality provide a high leveltof confidence-that the
all gates/outlets open configuration used in the flood anatysis isýreasonable and
valid.

Prepared: Date:

Concurrence: __________ -_ Date: ,k:

Approved: to Date:, s z9/ 9

drills and tabletop exercises are' used to'trei,in both TVA staff'andQutside 
organizations that would be Mlvolved'with a TVAdam safety:emergency. 
Sem.inars, drills, and tabletop exercises aredevelbped and held as, 
needed, and general~y target specific groups or organizations with 
specff1ct.rainjr)g 'needs. Typically; one or two'functional exercises.are 
held each y~ar.Each functfonalexertise focuses on one dam'in the TVA 
syst¢m and uses a scenariO designed specifically for that project. An 
exercise critique is held after each exercise-toprovide'participantswith 
the ClPportunity to comment on theexercfse and to ident'1fy 
improvementslchanges needed in the, EAP, the notification. procedures, 
and the exercise process. ' 

4. In the event that flooding conditions arise that ,have· thepotentlal to 
impact any of the .three TVA operating nuclear plants,operations, 
ma1ntenance and engineering NUc,lear 'Power'Group condition response 
teams would be assembled at.the nuclear plants',antr corporate, offices to 
assist in the identification and direction Qf resources required to address 
and,resolye issues,suchas non-functional gates/outletsand crane 
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Conclusion 

The TVA;plant,per'sonnel.periodlc,ihs~tjons, t~e ,in:termediate Clnd:.5~year'dam 
safety ,.engineering -inspections and thesign'if.icant capability, of the emergem:y 
response teams tp dire~t and :manage resouf(:es,to address iSsues potentially 
impacting gateloufleifunctionality provide a high level-,of confidencethal'the 
aU gi3tesl outlets open configuration used in. the 'flOOd analysis is re~son~bIEf.and 
valid. 
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Background

During the course of preparing the Dam Rating Curves (DRC) for the TVA Nuclear Probable
Maximum Flood (PMF) documentation, the continued stability of the dam lock gates under
PMF conditions was documented in the DRC calculations as an Unverified Assumption (UVA).
While the initial design of the lock gates considered loading conditions that are typical of
normal operations (including barge impact loading), most cases neglected the significantly
increased headwater conditions that would be encountered in a PMF. The purpose of this
evaluation is to document the basis for maintaining the lock gates in a stable configuration
for the range of headwater elevations considered for the PMF and to support removal of
the UVA from the DIRC calculations.

Assumptions

For the purpose of this evaluation, the following assumptions are made:

1. Assumption: The original gate design allowable stresses were based on the
Allowable Stress Design (ASD) method as provided in the Army Corps of Engineers
(COE) Design of Hydraulic Steel Structures and the 1989 AISC 9th edition ASD
Manual

Although the 1989 AISC manual post-dates the lock gate design, the concepts and
factors utilized from this manual have not changed. In addition, allowable stresses
as shown on Watts Bar Dam drawing 64W203-1 (Design Data) are consistent with
the allowable stresses provided in the design manuals.

2. Assumption: The lock gates are designed for a hydrostatic impact loading of 15
feet of water applied to the top 15 feet of the lock gate in addition to the
hydrostatic load due to design maximum headwater conditions.

This impact loading is required by the Army Corps of Engineers Lock Gate and
Operating Equipment Design Manual (Section 1-9(b)) and is typically shown in the
Water Load Diagram on the Lock Gate Design Data drawings (e.g., 64N202, RO).
During PMF conditions, navigation on the rivers will cease and barges are not likely
to be moored above the dams for barge operational safety considerations. In
addition, at the PMF headwater elevation considered, a large cushion of water exists
between the water surface and the top of the gates (e.g., Watts Bar and Melton Hill
have PMF elevations approximately 20 feet over the top of the gates considered in
this evaluation). As a result, major gate impacts from river borne objects are not
expected during the PMF'. Since major impacts are not expected, the design

Impact loads were considered additive to design hydrostatic pressure loads up to approximately 5 feet

over the top of the gate (see Attachment 1). When the flood headwater is higher than 5 feet over the lock
gate, impact loads are not considered.
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Water Load Diagram on the Lock Gate Design Data drawings (e.g., 64N202, RO). 
During PMF conditions, navigation on the rivers will cease and barges are not likely 
to be moored above the dams for barge operational safety considerations. In 
addition, at the PMF headwater elevation considered, a large cushion of water exists 
between the water surface and the top of the gates (e.g., Watts Bar and Melton Hill 
have PMF elevations approximately 20 feet over the top of the gates considered in 
this evaluation). As a result, major gate impacts from river borne objects are not 
expected during the PMF1. Since major impacts are not expected, the design 

1 Impact loads were considered additive to design hydrostatic pressure loads up to approximately 5 feet 
over the top of the gate (see Attachment 1). When the flood headwater is higher than 5 feet over the lock 
gate, impact loads are not considered. 



margin built into the gate design for impact loading can be utilized to off-set the
increased lock gate stresses due to the hydrostatic loads from the PMF.

3. Assumption: The headwater and tailwater elevations from the TVA Hydrology
Project DRC calculations can be utilized to determine the differential loading on the

lock gates.

These calculations are independently documented as a QA record under the
calculations identifiers CDQ000020080001 through CDQ000020080020 and are
retrievable from EDMS. (Note: Following completion of the SOCH PMF analysis and
inclusion of the "loop tailwater rating effect", the headwater and tailwater
elevations used in this evaluation will be verified to be technically acceptable.)

4. Assumption: The operability of the gates a PMF is not a requirement.

Although lock gate operability is obviously a river navigational objective following a
PMF, no credit is taken in the Nuclear Plant safety analysis for river navigation
capability post-PMF. Inelastic but stable gate configurations are acceptable.

5. Assumption: The auxiliary gates at Nickajack are adequate since the gates were
analyzed and modified for PMF conditions.

The analysis of these gates is documented in River Operations Group calculation,
Upper Miter Gate Analysis for Probable Maximum Flood (Letter from G. L.
Wimberly to J. H. Coulson, dated March 19, 1991, RIMS No. 865910322176)

6. Assumption: Downstream lock gates are assumed open for this evaluation

During a PMF, the upstream lock gates will be in their normal operational
configuration.

Evaluation

The cause of the overloading of the gates in a PMF event is the differential in headwater
and tailwater elevations. Once the elevation of the tailwater is above the sill of the gate,
the tailwater effectively cancels out some of the loading. All loads are treated as a static
hydrostatic loading which is justified in the TVA Report "Nickajack Auxiliary Lock: Forces
on Upstream Miter gate Due to Overflow during Probable Maximum Flood."

margin built into the gate design for impact loading can be utilized to off-set the 
increased lock gate stresses due to the hydrostatic loads from the PMF. 

3. Assumption: The headwater and tailwater elevations from the TVA Hydrology 
Project DRC calculations can be utilized to determine the differential loading on the 
lock gates. 

These calculations are independently documented as a QA record under the 
calculations identifiers CDQ000020080001 through CDQ000020080020 and are 
retrievable from EDMS. (Note: Following completion of the SOCH PMF analysis and 
inclusion of the "loop tailwater rating effect", the headwater and tailwater 
elevations used in this evaluation will be verified to be technically acceptable.) 

4. Assumption: The operability of the gates a PMF is not a requirement. 

Although lock gate operability is obviously a river navigational objective following a 
PMF, no credit is taken in the Nuclear Plant safety analysis for river navigation 
capability post-PMF. Inelastic but stable gate configurations are acceptable. 

5. Assumption: The auxiliary gates at Nickajack are adequate since the gates were 
analyzed and modified for PMF conditions. 

The analysis of these gates is documented in River Operations Group calculation, 
Upper Miter Gate Analysis for Probable Maximum Flood (Letter from G. L. 
Wimberly to J. H. Coulson, dated March 19,1991, RIMS No. B65910322176) 

6. Assumption: Downstream lock gates are assumed open for this evaluation 

During a PMF, the upstream lock gates will be in their normal operational 
configuration. 

Evaluation 

The cause of the overloading of the gates in a PMF event is the differential in headwater 
and tailwater elevations. Once the elevation of the tailwater is above the sill of the gate, 
the tailwater effectively cancels out some of the loading. All loads are treated as a static 
hydrostatic loading which is justified in the TVA Report "Nickajack Auxiliary Lock: Forces 
on Upstream Miter gate Due to Overflow during Probable Maximum Flood." 



The impact loadings are added to the design load as shown on relevant TVA Upper Lock Gate
Design Data drawings. This load is considered a portion of the design capacity in
accordance with the second assumption noted above.2

The gates are evaluated by comparing PMF Design Margin Ratios for each dam. The PMF
Design Margin Ratio is defined in this evaluation as (Original Hydrostatic Lateral Design

Load + Impact Load)/ (PMF Critical Lateral Load). The PMF Critical Horizontal Load is the
combination of PMF headwater and tailwater (from the bRC calculations) that creates the
highest hydrostatic load on the lock gate (Note: A summary of the results of this evaluation
is provided in Attachment 1). ASD design limits stress to 60% of the specified yield
strength of the steel. As defined in Chapter 3 of the Sequoyah and Watts Bar Nuclear
Plant FSARs, the limiting stress can be increased by 50% to a total of 90% of the yield
capacity for extreme environmental load conditions such as severe seismic events, tornados
and internal/external flooding events as well as for severe accident pressurization. In
other words, this allows the numerator of the PMF Design Margin Ratio to be multiplied by
1.5. Reduction in allowable bending stresses due to compression flange buckling is not
required due to the lateral support the gate skin plate and adjacent structural members
provide the compression flange in areas of large compressive bending moment stresses.

The increase in allowable stress and the additional capacity for impact load shows that all
the lock gates except for the gates at Melton Hill and Watts Bar have a PMF Design Margin
Ratio greater than one (see Table 1). The PMF Design Margin Ratios at these two dams are
0.73 and 0.81, respectively. These low margins occur due to the height of the dams and the
rate at which the tailwater elevation rises.

The geometry of the gates adds a significant amount of load carrying capacity not
considered in these PMF Design Margin Ratios. The miter design will put large amounts of
compression into the gates. This compression reduces the tension due to bending moments
in the gate along the strong axis of the girders. The concrete lock wall has a large capacity
to absorb these forces. Also, even with the increase in design strength of 50%, the actual
stress is still 10% less than the specified yield strength of the steel. Due to these factors,
it is not uncommon for structures to carry loads much larger than the loads for which the
structures were designed. While there may be local failures such as skin plate yielding or
localized buckling, it is not expected that the gates will fail catastrophically.

2 As shown in Attachment 1, combining the hydrostatic water pressure load from the rising flood headwater
up to approximately 5 feet over the top of the gate with the design impact load will not result in lock gate
failure. For this condition, lock gate stresses are expected to be less than material yield strength.

The impact loadings are added to the design load as shown on relevant TVA Upper Lock Gate 
Design Data drawings. This load is considered a portion of the design capacity in 
accordance with the second assumption noted above.2 

The gates are evaluated by comparing PMF Design Margin Ratios for each dam. The PMF 
Design Margin Ratio is defined in this evaluation as (Original Hydrostatic Lateral Design 
Load + Impact Load)/ (PMF Critical Lateral Load). The PMF Critical Horizontal Load is the 
combination of PMF headwater and tailwater (from the DRC calculations) that creates the 
highest hydrostatic load on the lock gate (Note: A summary of the results of this evaluation 
is provided in Attachment 1). ASD design limits stress to 60'Yo of the specified yield 
strength of the steel. As defined in Chapter 3 of the Sequoyah and Watts Bar Nuclear 
Plant FSARs, the limiting stress can be increased by 50'Yo to a total of 90'Yo of the yield 
capacity for extreme environmental load conditions such as severe seismic events, tornados 
and internal/external flooding events as well as for severe accident pressurization. In 
other words, this allows the numerator of the PMF Design Margin Ratio to be multiplied by 
1.5. Reduction in allowable bending stresses due to compression flange buckling is not 
required due to the lateral support the gate skin plate and adjacent structural members 
provide the compression flange in areas of large compressive bending moment stresses. 

The increase in allowable stress and the additional capacity for impact load shows that all 
the lock gates except for the gates at Melton Hill and Watts Bar have a PMF Design Margin 
Ratio greater than one (see Table 1). The PMF Design Margin Ratios at these two dams are 
0.73 and 0.81, respectively. These low margins occur due to the height of the dams and the 
rate at which the tailwater elevation rises. 

The geometry of the gates adds a significant amount of load carrying capacity not 
considered in these PMF Design Margin Ratios. The miter design will put large amounts of 
compression into the gates. This compression reduces the tension due to bending moments 
in the gate along the strong axis of the girders. The concrete lock wall has a large capacity 
to absorb these forces. Also, even with the increase in design strength of 50%, the actual 
stress is still lO'Yo less than the specified yield strength of the steel. Due to these factors, 
it is not uncommon for structures to carry loads much larger than the loads for which the 
structures were designed. While there may be local failures such as skin plate yielding or 
localized buckling, it is not expected that the gates will fail catastrophically. 

2 As shown in Attachment 1, combining the hydrostatic water pressure load from the rising flood headwater 
up to approximately 5 feet over the top of the gate with the design impact load will not result in lock gate 
failure. For this condition, lock gate stresses are expected to be less than material yield strength. 



Table 1: Summary - PMF Design Margin Ratio

TVA Dam Adjusted PMF Design Margin Ratio
Guntersville (main) 2.03

Guntersville (auxiliary) 2.26
Fort Loudon 1.16
Melton Hill 0.73
Watts Bar 0.81

Chickamauga 2.10

To analyze the gates at Watts Bar and Melton Hill in more detail, the operational stress
analysis drawings were utilized at both dams to obtain the existing calculated design
stresses in the upper lock gates. Using these originally calculated stresses, the design
stresses from the PMF loading scenarios can be extrapolated.

Analysis of the Watts Bar Lock gates was performed using the original loading

considerations and the lock gate stress analysis results provided on drawing 64W203-1, RO.
The maximum stress for the highest loaded lock gate structural component (bottom girder
in the lock gate) is 27.92 ksi. Other component stresses provided on the drawing are less in

magnitude than the lock gate girder stress. In addition, concrete stresses can be increased
by a factor greater than that permitted for structural steel stresses. Since there is at
least a 2 ksi margin to steel yielding, the lock gates will continue to function for the PMF
elevations considered in the DRC calculation.

The lock gates at the Melton Hill dam are more difficult to analyze since the stresses
developed during the PMF are closer to the steel yield stress. The original design basis
analysis for the PMF assumed that the total Melton Hill dam structure failed at an elevation
of 805 feet. As shown in Attachment 1 (for Melton Hill), for the PMF elevations at 809.27
feet and below, the allowable stresses in the structural steel gates will remain less than 0.9
x Fy, demonstrating that elastic response of the gate material and small deflections will be
maintained for the original FSAR Nuclear Plant PMF analysis. Using the original loading
considerations and the lock gate stress analysis results provided on drawing 64N202, RO,
the stress at the maximum elevation of the dam rating curve of 820 feet for the highest
loaded lock gate girder (bottom girder in the lock gate) is 29.4 ksi (Ref:
CDQ000020080013, EDMS No. L58090210002), slightly less than the 32 ksi yield strength
of the A373 girder steel. The stress in the skin plate and the girder/skin plate combination
(22.73 ksi and 38.6 ksi, respectively) indicates that some localized buckling may occur in the
skin plate at the 820 feet elevation.

The localized buckling in the skin plate of the Melton Hill lock gate for the 820 feet
elevation will not result in functional failure of the gate structure. The impact of the
localized buckling (caused by skin plate compression resulting from Poisson's ration of the
flexural tension in the skin plate) is limited due to restrained conditions provided by the
intercostal supports and the girder flanges and due to the localized nature of the skin plate
high stressed regions. The localized skin plate buckling would increase the calculated 29.4
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Chickamauga 2.10 
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stresses from the PMF loading scenarios can be extrapolated. 
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considerations and the lock gate stress analysis results provided on drawing 64N202, RO, 
the stress at the maximum elevation of the dam rating curve of 820 feet for the highest 
loaded lock gate girder (bottom girder in the lock gate) is 29.4 ksi (Ref: 
CDQ000020080013, EDMS No. L58090210002), slightly less than the 32 kSi yield strength 
of the A373 girder steel. The stress in the skin plate and the girder/skin plate combination 
(22.73 ksi and 38.6 kSi, respectively) indicates that some localized buckling may occur in the 
skin plate at the 820 feet elevation. 

The localized buckling in the skin plate of the Melton Hill lock gate for the 820 feet 
elevation will not result in functional failure of the gate structure. The impact of the 
localized buckling (caused by skin plate compression resulting from Poisson's ration of the 
flexural tension in the skin plate) is limited due to restrained conditions provided by the 
intercostal supports and the girder flanges and due to the localized nature of the skin plate 
high stressed regions. The localized skin plate buckling would increase the calculated 29.4 



ksi elastic stress of the composite girder/plate section due to the reduced flexural
effectiveness of the skin plate, potentially increasing the composite section stress slightly
above the 32 ksi yield stress. Since the ultimate strength of the A373 steel is at least a
factor of 1.8 higher than yield strength, the expected result will be a stable, functional
gate with some increased deflection at the gate centerline and at the mitered joint with
the adjacent gate.

The other main problem encountered is the weight of the water f lowing over the gates.
Lock gates are not designed to take this type of load. The expected result is that the
weight of the water above the gate will f urther compress the 1.5 inch rubber seal at the
bottom of the lock gate into the embedded steel plate on the concrete sill until the vertical
weight of the water head over the gate and the weight of the gate is equalized by the
resistance of the compressed rubber seal and concrete sill. Although the downward
deflection is self-limiting, the navigational functionality of the lock gates may be impaired.
As noted previously in Assumption 4, post-PMF navigational functionality is not required to
mitigate the consequences of the PMF event at the TVA Nuclear sites.

Conclusion

While the upper lock gates in this evaluation may have increased leakage and minor localized
skin pate buckling or yielding, it can be stated with a reasonable degree of engineering
judgment that the gates will not fail catastrophically during a PMF event. The upper lock
gates will potentially be inoperable at the conclusion of the PMF from the excessive
deflection the gates are likely to undergo.
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skin pate buckling or yielding, it can be stated with a reasonable degree of engineering 
judgment that the gates will not fail catastrophically during a PMF event. The upper lock 
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Attachment IAttachment 1 



Adjusted
Dam FOS
Guntersville (main) 2.03
Guntersville (aux) 2.26
Ft. Loudoun 1.16
Melton Hill 0.73
Watts Bar 0.81
Chickamauga 2.10

Adjusted 
Dam FOS 
Guntersville (main) 2.03 
Guntersville (aux) 2.26 
Ft. Loudoun 1.16 
Melton Hill 0.73 
Watts Bar 0.81 
Chickamauga 2.10 



Summary of Gate Dimensions and Loading

Gate Total Critical Design
Design HW Top of Gate Gate Sill Height Design Load Impact Load Design Load 50% increase Load Margin

(ft) (ft) (ft) (ft) (lb/ft) (Ib/ft) (Ib/ft) (Ib/ft) I (Ib/ft) RatioLock
Guntersville - Main 595 599.38 578 21.38 9017 11120 20136 30205 14889 2.03
Guntersville - Aux 595 597.11 570 27.11 19500 8995 28495 42742 18879 2.26
Ft. Loudoun 815 818.67 777 41.67 45053 10455 55508 83262 71862 1.16
Melton Hill 795 800.44 776.75 23.69 10392 12112 22503 33755 45979 0.73
Watts Bar 745 748.67 719.67 29 20018 10455 30473 45710 56410 0.81
Chickamauga 682.5 689.17 662 27.17 13112 13263 26375 39562 18820 2.10

Impact Ld +

Design Ld

I I 5ft Cover %FY

Guntersville - Main
Guntersville - Aux
Ft. Loudoun
Melton Hill
Nickajack - Aux
Watts Bar
Chickamauga

9017
19500
45053
10392
7661
20018
13112

11120
8995
10455
12112
12243
10455
13263

20136
28495
55508
22503
19904
30473
26375

30205
42742
83262
33755
29856
45710
39562

20462 0.61
20179 0.42
78488 0.85
23296 0.62
30252 0.91
48091 0.95
31275 0.71

Summary of Gate Dimensions and Loading 

Gate Total Critical Design 
Design HW Top of Gate Gate Sill Height Design Load Impact Load Design Load 50% increase Load Margin 

Lock (tt) (tt) (tt) (tt) (I bItt) (I bItt) (I bItt) (I bItt) I (I bItt) Ratio 
Guntersville - Main 595 599.38 578 21.38 9017 11120 20136 30205 14889 2.03 
Guntersville - Aux 595 597.11 570 27.11 19500 8995 28495 42742 18879 2.26 
Ft. Loudoun 815 818.67 777 41.67 45053 10455 55508 83262 71862 1.16 
Melton Hill 795 800.44 776.75 23.69 10392 12112 22503 33755 45979 0.73 
Watts Bar 745 748.67 719.67 29 20018 10455 30473 45710 56410 0.81 
Chickamauga 682.5 689.17 662 27.17 13112 13263 26375 39562 18820 2.10 

Impact Ld + 
Design Ld 
5tt Cover %FY 

Guntersville - Main 9017 11120 20136 30205 20462 0.61 
Guntersville - Aux 19500 8995 28495 42742 20179 0.42 
Ft. Loudoun 45053 10455 55508 83262 78488 0.85 
Melton Hill 10392 12112 22503 33755 23296 0.62 
Nickajack - Aux 7661 12243 19904 29856 30252 0.91 
Watts Bar 20018 10455 30473 45710 48091 0.95 
Chickamauga 13112 13263 26375 39562 31275 0.71 



Guntersville Main Lock

Top of Gate*
Gate Sill*
HW Design*

Load
Condition

A
C
C
C
D
D
D
D
D
D
D
D
D
D

599.38
578
595

Downstream
HW Elev TW Elev HW-TW

(ift) (ift) (
595 -

600 593.77 6.
602.5 595.86 6.4

605 597.95 7.(
607 599.64 7.:

608.8 601.19 7.4
611 602.67 8.
613 604
615 605.33 9.4

617.5 607.01 10.,
619 608.18 10.1
620 609.04 10.
622 610.88 11.
624 612.84 11.

23
64
05

36
61
33
9

67
49

82
96
12
16

Force
(lb/ff)

9017
15089
18424
21759
24428
26829
29764
32432
35100
38436
40437
41771
44439
47107

Upstream
Force DS-US
(lb/ft) (lb/ff)

0 9017 Design Condition
7759 7330
9952 8472

12418 9342
14609 9819
16676 10153
18651 11113
20425 12007
22200 12901
24441 13995
26002 14435
27149 14622
29604 14835
32219 ý FOS= 0.605614

* Source: TVA Drawing 64N202, RO

Guntersville Main Lock 

Top of Gate* 599.38 
Gate Sill* 578 
HW Design* 595 

Downstream Upstream 
Load HW Elev TW Elev HW-TW Force Force DS-US 

Condition (ft} (ft} (ftl (Ib/ft} (Ib/ft) (,b/ft) 

A 595 9017 0 9017 Design Condition 
C 600 593.77 6.23 15089 7759 7330 
C 602.5 595.86 6.64 18424 9952 8472 
C 605 597.95 7.05 21759 12418 9342 
D 607 599.64 7.36 24428 14609 9819 
D 608.8 601 .19 7.61 26829 16676 10153 
D 611 602.67 8.33 29764 18651 11113 
D 613 604 9 32432 20425 12007 
D 615 605.33 9.67 35100 22200 12901 
D 617.5 607.01 10.49 38436 24441 13995 
D 619 608.18 10.82 40437 26002 14435 
D 620 609.04 10.96 41771 27149 14622 
D 622 610.88 11.12 44439 29604 14835 
D 624 612.84 11.16 47107 32219 FOS= 0.605614 

* Source: TVA Drawing 64N202, RO 



Guntersville Auxiliary Lock

Top of Gate 597.11
Gate Sill 570
HW Design 595

Downstream Upstream
Load HW Elev TW Elev HW-TW Force Force DS-US

Condition (ft) (ft) (ft) (Ib/ft) (lb/ft) (Ib/ft)
A
C
C
D
D
D
D
D
D
D
D
D
D
D

595 -
600 593.77

602.5 595.86
605 597.95
607 599.64

608.8 601.19
611 602.67
613 604
615 605.33

617.5 607.01
619 608.18
620 609.04
622 610.88
624 612.84

6.23
6.64
7.05
7.36
7.61
8.33

9
9.67

10.49
10.82
10.96
11.12
11.16

19500 0 19500 Design Condition
27819 17628 10191
32049 20865 11184
36278 24352 11926
39661 27210 12451
42706 29832 12874
46428 32336 14092
49811 34586 15225
53194 36836 16358
57424 39678 17746
59961 41657 18304
61653 43112 18541
65036 46225 18811
68419 49540 • FOS= 1.032895

* Source: Miscellaneous TVA Sources

Guntersville Auxiliary Lock 

Top of Gate 597.11 
Gate Sill 570 
HW Design 595 

Downstream Upstream 
Load HW Elev TW Elev HW-TW Force Force DS-US 

Condition {tt) {tt) {tt) {Ib/tt) {Ib/tt) ('bItt) 
A 595 19500 0 19500 Design Condition 
C 600 593.77 6.23 27819 17628 10191 
C 602.5 595.86 6.64 32049 20865 11184 
D 605 597.95 7.05 36278 24352 11926 
D 607 599.64 7.36 39661 27210 12451 
D 608.8 601.19 7.61 42706 29832 12874 
D 611 602.67 8.33 46428 32336 14092 
D 613 604 9 49811 34586 15225 
D 615 605.33 9.67 53194 36836 16358 
D 617.5 607.01 10.49 57424 39678 17746 
D 619 608.18 10.82 59961 41657 18304 
D 620 609.04 10.96 61653 43112 18541 
D 622 610.88 11.12 65036 46225 18811 
D 624 612.84 11.16 68419 49540 FOS= 1.032895 

* Source: Miscellaneous TVA Sources 



Ft. Loudoun Lock

Case I
Top of Gate* 818.67
Gate Sill* 777
HW Design* 815

Load HW Elev TW Elev HW-TW
Condition (ff ff) (ft)

Downstream Upstream Impact
Force Force Load DS-US
(lb/ft) (lb/fl) (lb/ft) (lb/ft)

A
C
C
C
C
C
C
C
C
C
C
C
C
C
D
D
D
D
D
D

Case 2
Top of Gate*
Gate Sill*
HW Design*

815
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837

799.4
800.7
802.3
803.3
804.4
805.7
807.0
808.7
810.5
812.3
813.9
815.6
817.8
820.3
822.9
825.7
828.6
831.6
834.3

19.62
19.327
18.729

18.71
18&569
18.337
18.048
17.313
16.507

15.75
15.092
14.414
13.205
11.654
10.057
8.337
6.378
4.433
2.739

45053 0 10455
55033 15627 -

57634 17485
60234 19925
62834 21564
65434 23477
68034 25633
70635 27990
73235 31327
75835 35000
78435 38768
81035 42501
83636 46453
86236 51924
88836 58533
91436 65286
94037 72359
96637 80053
99237 87710

101837 94715

55508 Design Condition
39406
40149
40309
41270
41957
42402

FOS=
41908
40835
39667
38535
37183
34312
30303
26150
21678
16584
11527
7122

1.301645

818.67
777
815

Load HW Elev TW Elev HW-TW
Condition (ft) (fft (ft)

Downstream Upstream Impact
Force Force Load
(lb/ftl (lb/ft) (lb/ft)

DS-US
(lb/ft)

A
B
B
B
B
B
C
C
C
C
C
C
C
C
C
C
C
D
D
D

815
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837

766.5
768.9
771.1
773.7
773.7
777.2
780.8
784.4
788.3
791.9
795.3
798.7
802.9
807.6
812.3
817.1
822.3
827.3
832.0

52.458
51.054
49.912
48.313
49.254
46.789
44.197
41.574
38.715
36.139

33.66
31.337
28.105

24.43
20.743
16.859
12.741
8.693
5,003

45053
55033
57634
60234
62834
65434
68034
70635
73235
75835
78435
81035
83636
86236
88836
91436
94037
96637
99237

101837

0 10455
0
0
0
0
0
1

451
1721
3973
6890

10494
14642
20921
29157
38783
50273
63507
76633
88828

55508 Design Condition
55033
57634
60234
62834
65434
68033
70183
71514

FOS=
71545
70541
68994
65315
59679
52653
43764
33129
22604
13009

0.772427

Ft. Loudoun Lock 

Case 1 
Top of Gate- 818.67 
Gate Sill- 777 
HW Design- 815 

Downstream Upstream Impact 
Load HW Elev TW Elev HW-TW Force Force Load DS-US 

Condition ~ft! 1ft! !ft) !Ib/ft) !Iblft) !Iblft) !Ib/ft) 
A 815 45053 0 10455 55508 Design Condition 
C 819 799.4 19.62 55033 15627 39406 
C 820 800.7 19.327 57634 17485 40149 
C 821 802.3 18.729 60234 19925 40309 
C 822 803.3 18.71 62834 21564 41 270 
C 823 804.4 18.569 65434 23477 41957 
C 824 805.7 18.337 68034 25633 42402 
C 825 807.0 18.048 70635 27990 FOS= 1.301645 
C 826 808.7 17.313 73235 31327 41908 
C 827 810.5 16.507 75835 35000 40835 
C 828 812.3 15.75 78435 38768 39667 
C 829 813.9 15.092 81035 42501 38535 
C 830 815.6 14.414 83636 46453 37183 
C 831 817.8 13.205 86236 51924 34312 
D 832 820.3 11 .654 88836 58533 30303 
D 833 822.9 10.057 91436 65286 26150 
D 834 825.7 8.337 94037 72359 21678 
D 835 828.6 6.378 96637 80053 16584 
D 836 831 .6 4.433 99237 87710 11527 
D 837 834.3 2.739 101837 94715 7122 

Case 2 
Top of Gate- 818.67 
Gate Sill- 777 
HW Design- 815 

Downstream Upstream Impact 
Load HWElev TW Elev HW-TW Force Force Load DS-US 

Condition !ft) 1ft) 1ft) !Ib/ft) !Ib/ft) !Ib/ft) !Ib/ft) 
A 815 45053 0 10455 55508 Design Condition 
B 819 766.5 52.458 55033 0 55033 
B 820 768.9 51 .054 57634 0 57634 
B 821 771 .1 49.912 60234 0 60234 
B 822 773.7 48.313 62834 0 62834 
B 823 773.7 49.254 65434 0 65434 
C 824 777.2 46.789 68034 1 68033 
C 825 780.8 44.197 70635 451 70183 
C 826 784.4 41 .574 73235 1721 71514 
C 827 788.3 38.715 75835 3973 FOS= 0.772427 
C 828 791.9 36.139 78435 6890 71545 
C 829 795.3 33.66 81035 10494 70541 
C 830 798.7 31 .337 83636 14642 68994 
C 831 802.9 28.105 86236 20921 65315 
C 832 807.6 24.43 88836 29157 59679 
C 833 812.3 20.743 91436 38783 52653 
C 834 817.1 16.859 94037 50273 43764 
D 835 822.3 12.741 96637 63507 33129 
D 836 827.3 8.693 99237 76633 22604 
D 837 832.0 5.003 101837 88828 13009 



* Source: TVA Drawing 64W204, RO• Source: TVA Drawing 64W204, RO 



Melton Hill Lock

Top of Gate' 800.44
Gate Sill* 776.75
HW Design* 795

Downstream Upstream Impact
Load HW Elev TW Elev HW-TW Force Force Load DS-US

Condition (t) (ft) (ft) (lb/ft) (Ib/ft) (lb/fl) (lblf
A 795 - - 10392 0 12112 33755 Design Condition
B 800.44 765.4 35.1 17510 0 - 17510
B 802 765.9 36.1 19816 0 19816
B 803 766.3 36.7 21294 0 21294
B 804 766.9 37.1 22773 0 22773
B 804.95 767.6 37.4 24177 0 24177
B 805 767.6 37.4 24251 0 24251
B 805.48 768.0 37.5 24960 0 24960
B 806 768.4 37.6 25729 0 25729
B 807 769.2 37,8 27207 0 27207
B 808 770.2 37.8 28686 0 28686
B 809 771.1 37.9 30164 0 30164
B 810 772.1 37.9 31642 0 31642
B 811 773.2 37.8 33120 0 33120
B 811.7 773.9 37.8 34155 0 34155
B 812 774.2 37.8 34599 0 34599
B 813 773.1 39.9 36077 0 36077
B 814 774.3 39.7 37555 0 37555
B 815 775.5 39.5 39033 0 39033
B 816 776.7 39.3 40512 0 40512
C 816.46 777.2 39.2 41192 7 41185
C 818 778.9 39.1 43468 138 43330
C 819 779.8 39.2 44946 284 44662
C 820 780.5 39.5 46425 445

Source: TVA Drawing 64N202, RO

Alternative Analysis

Design HW* 795 t
Hydrostatic Head on Highest Stressed Girder* 17.25 fi
Critical Combined Girder Stress 15.76 ksi
Critical Skin Plate Stress 9.28 ksi
Critical Combined Girder/Plate Stress 12.98 ksi
Maximum Girder Stress* 15.76 ksi
Allowable Steel Stress* 19.2 ksi
Maximum PMF Elevation- 820 ft

For PMF considerations, it is typical to increase the load carrying capacity of the steel by 50%.***
Therefore, Fy=28.8 ksi in this analysis.

This input produces a rough equation for estimating the headwater at which Fy will be exceeded.

[17.25ft+(PMFelev-795))*(15.76ksi/17.25ft)=28.8 ksi

Solving this equation results in a PMF elevation of 809.27'.

The maximum stress (girder + skin plate)

[17.25ft+(820-795)]*(15.76ksi/17.25ft)=38.6 ksi at HW of 820'

Maximum Stress (girder)

[1 7.25ft+(820-795)]*(1 1.98ksi/1 7.25ft)=29.4 ksi at HW of 820'

Maximum Stress (plate)

[1 7.25ft+(820-795)*(1 5.76ksi/1 7.25ft)=22.73 ksi at HW of 820'

See whitepaper for conclusions.

Source: TVA Drawing 64N202, RO
**Source: TVA Calculation CDQ000020080013
-Source: WBN and SON FSAR, Section 3.8.4.3.2

Melton Hili Lock 

Top of Gate· 800.44 
Gate Sill· 776.75 
HW Design· 795 

Load HWElev TWElev HW-TW 
Condition Iltl Ifll Iltl 

A 795 
B 800.44 765.4 
B 802 765.9 
B 803 766.3 
B 804 766.9 
B 804.95 767.6 
B 805 767.6 
B 805.48 768.0 
B 806 768.4 
B 807 769.2 
B 808 770.2 
B 809 771 .1 
B 810 772.1 
B 811 773.2 
B 811 .7 773.9 
B 812 774.2 
B 813 773.1 
B 814 774.3 
B 815 775.5 
B 816 776.7 
C 816.46 777.2 
C 818 778.9 
C 819 779.8 
C 820 780.5 

• Source: TVA Drawing 64N202, RO 

Alternative Analysis 

Design HW· 
Hydrostatic Head on Highest Stressed Girder· 
Critical Combined Girder Stress 
Critical Skin Plate Stress 
Critical Combined Girder/Plate Stress 
Maximum Girder Stress· 
Allowable Steel Stress· 
Maximum PMF Elevation·· 

35.1 
36.1 
36.7 
37.1 
37.4 
37.4 
37.5 
37.6 
37.8 
37.8 
37.9 
37.9 
37.8 
37.8 
37.8 
39.9 
39.7 
39.5 
39.3 
39.2 
39. 1 
39.2 
39.5 

Downstream Upstream 
Force 

Ilblftl 
10392 
17510 
19816 
21294 
22773 
24177 
24251 
24960 
25729 
27207 
28686 
30164 
31642 
33120 
34155 
34599 
36077 
37555 
39033 
40512 
41192 
43468 
44946 
46425 

795 It 
17.25 It 
15.76 ksi 
9.28 ksi 

12.98 ksi 
15.76 ksi 

19.2 ksi 
820 It 

Force 
Ilblftl 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
7 

138 
284 
445 

Impact 
Load DS-US 

Ilblftl Pblftl 
12112 33755 Design Condition 

17510 
19816 
21294 
22773 
24177 
24251 
24960 
25729 
27207 
28686 
30164 
31642 
33120 
34155 
34599 
36077 
37555 
39033 
40512 
41185 
43330 
44662 

For PMF considerations, it is typical to increase the load carrying capacity of the steel by 50% .••• 
Therefore, Fy=28.8 ksi In th is analysis. 

This input produces a rough equation for estimating the headwater at which Fy will be exceeded . 

[17.251t+(PMFelev-795)]"(15.76ksV17.25f1)=28.8 ksi 

Solving th is equation results in a PMF elevation of 809.27'. 

The maximum stress (girder + skin plate) 

[17.25ft+(820-795)]"(15.76ksi/17.251t)=38.6 ksi at HW of 820' 

Maximum Stress (girder) 

[17.25f1+(820-795)]"(11 .98ksl/17.25f1)=29.4 ksl at HW of 820' 

Maximum Stress (plate) 

[17.251t+(820-795)]·(15.76ksl/17.251t)=22 .73 ksi at HW of 820' 

See whitepaper for conclusions . 

• Source: TVA Drawing 64N202, RO 
··Source: TVA Calculation CD0000020080013 
···Source: WBN and SON FSAR. Section 3.8.4.3.2 



Watts Bar Lock

Top of Gate* 748.67
Gate Sill* 719.67
HW Design* 745

Load HW Elev TW Elev HW-TW
Condition (ft) (ft) (ft)

Downstream Upstream Impact
Force Force Load DS-US
(lb/ft) (Ib/ft) (Ib/ft) (Ib/ft)

A
B
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

745 -
749 719.49 29.5
750 720.23 29.8
752 719.90 32.1
753 719.76 33.2
755 721.03 34.0
757 722.38 34.6
759 723.78 35.2
760 724.57 35.4
761 725.47 35.5
762 726.45 35.6
763 727.47 35.5
764 728.53 35.5
765 729.62 35.4
766 730.74 35.3
767 731.87 35.1
768 733.18 34.8
769 734.62 34.4
770 736.11 33.9

20018
26836
28646
32265
34075
37694
41313
44932
46742
48552
50361
52171
53980
55790
57600
59409
61219
63028
64838

0 10455 30473 Design Condition
0 - 26836

10 - 28636
2 - 32263
0 - 34075

58 - 37636
229 - 41084
527 - 44405
749 - 45993

1050 - 47501
1433 - 48928
1900 - 50271
2451 - 51529
3091 - 52699
3821 - 53778
4643 - 54766
5691 - 55527
6973 - 56055
8428 - FOS= 0.540215

* Source: TVA Drawing 64W203-1, RO

Alternative Analysis

Design HW*
Hydrostatic Head on Highest Stressed Girder*
Maximum Girder Stress*
Allowable Steel Stress*
Maximum PMF Elevation-

745 ft
24.33 ft
13.77 ksi

18 ksi
770 ft

For PMF considerations, it is typical to increase the load carrying capacity of the steel by 50%.***
Therefore, Fy=27 ksi in this analysis.

This input produces a rough equation for estimating the headwater at which Fy will be exceeded.

[24.33ft+(PMFelev-745)]*(1 3.77ksi/24.33ft)=27 ksi

At a PMF elevation of 770 feet, the stress in the girder is 27.92 ksi

* Source: TVA Drawing 64W203-1, RO
**Source: TVA Calculation CDQ000020080020
***Source: WBN and SQN FSAR, Section 3.8.4.3.2

Watts Bar Lock 

Top of Gate' 748.67 
Gate Sill' 719.67 
HW Design' 745 

Downstream Upstream Impact 
Load HW Elev TW Elev HW-TW Force Force Load OS-US 

Condition (ft) (ft) (ft) (Ib/ft) (Ib/ft) (Ib/ft) (Ib/ft) 
A 745 20018 0 10455 30473 Design Condition 
B 749 719.49 29.5 
C 750 720.23 29.8 
C 752 719.90 32.1 
C 753 719.76 33.2 
C 755 721.03 34.0 
C 757 722.38 34.6 
C 759 723.78 35.2 
C 760 724.57 35.4 
C 761 725.47 35.5 
C 762 726.45 35.6 
C 763 727.47 35.5 
C 764 728.53 35.5 
C 765 729.62 35.4 
C 766 730.74 35.3 
C 767 731 .87 35.1 
C 768 733.18 34.8 
C 769 734.62 34.4 
C 770 736.11 33.9 

'Source: TVA Drawing 64W203-1 , RO 

Alternative Analysis 

Design HW' 
Hydrostatic Head on Highest Stressed Girder' 
Maximum Girder Stress' 
Allowable Steel Stress' 
Maximum PMF Elevation" 

26836 
28646 
32265 
34075 
37694 
41313 
44932 
46742 
48552 
50361 
52171 
53980 
55790 
57600 
59409 
61219 
63028 
64838 

745 ft 
24.33 ft 
13.77 ksi 

18 ksi 
770 ft 

0 26836 
10 28636 
2 32263 
0 34075 

58 37636 
229 41084 
527 44405 
749 45993 

1050 47501 
1433 48928 
1900 50271 
2451 51529 
3091 52699 
3821 53778 
4643 54766 
5691 55527 
6973 56055 
8428 

For PMF considerations, it is typical to increase the load carrying capacity of the steel by 50%,*** 
Therefore, Fy=27 ksi in this analysis . 

This input produces a rough equation for estimating the headwater at which Fy will be exceeded. 

[24.33ft+(PMFelev-7 45)]*(13. 77ksi/24.33ft)=27 ksi 

At a PMF elevation of 770 feet , the stress in the girder is 27.92 ksi 

'Source: TVA Drawing 64W203-1 , RO 
"Source: TVA Calculation CDQ000020080020 
·'·Source: WBN and SQN FSAR, Section 3.8.4 .3.2 

FOS= 0.540215 



Chickamauga Main Lock

Top of Gate* 689.17
Gate Sill* 662
HW Design* 682.5

Downstrean Upstream Impact
Load HW Elev TVW Elev HW-TW Force Force Load DS-US

Condition (ft) (ft) (ft) lb/if) (Ib/ft) (lb/if) (Ib/ft)
A 682.5 - - 13112 0 13263 13112
C 690 678.553 11.447 24439 8549 - 15890
C 692 680.524 11.476 27830 10706 17124
C 694 682.576 11.424 31221 13209 18012
C 696 684.676 11.324 34612 16043 18569
C 698 686.796 11.204 38003 19183
C 700 688.943 11.057 41393 22649 18745
D 702 691.181 10.819 44784 26442 18343
D 704 693.512 10.488 48175 30394 17781
D 704.8 694.474 10.326 49531 32025 17507
D 706 695.499 10.501 51566 33762 17803
D 708 697.619 10.381 54957 37357 17600
D 710 700.347 9.653 58347 41982 16366
D 712 703.414 8.586 61738 47182 14557
D 714 706.704 7.296 65129 52759 12370
D 716 710.073 5.927 68520 58471 10049
D 718 713.43 4.57 71911 64163 - 7748
D 720 716.391 3.609 75302 69183 - 6119
D 722 719.038 2.962 78692 73671 - 5022
D 724 721.511 2.489 82083 77863 - 4220
D 726 723.858 2.142 85474 81842 - 3632

Design Condition

FOS= 0.696713

* Source: Miscellaneous TVA Sources

Chickamauga Main Lock 

Top of Gate- 689.17 
Gate Sill- 662 
HW Design- 682.5 

oownstrean Upstream Impact 
Load HW Elev TW Elev HW-TW Force Force Load OS-US 

Condition (ft) (tt) (tt) (Ib/ft) (I bItt) (Ib/tt) (Ib/ft) 
A 682.5 13112 0 13263 13112 Design Condition 
C 690 678.553 11 .447 24439 8549 15890 
C 692 680.524 11.476 27830 10706 17124 
C 694 682.576 11.424 31221 13209 18012 
C 696 684.676 11 .324 34612 16043 18569 
C 698 686.796 11 .204 38003 19183 FOS= 0.696713 
C 700 688.943 11 .057 41393 22649 18745 
0 702 691.181 10.819 44784 26442 18343 
0 704 693.512 10.488 48175 30394 17781 
0 704.8 694.474 10.326 49531 32025 17507 
0 706 695.499 10.501 51566 33762 17803 
0 708 697.619 10.381 54957 37357 17600 
0 710 700.347 9.653 58347 41982 16366 
0 712 703.414 8.586 61738 47182 14557 
0 714 706.704 7.296 65129 52759 12370 
0 716 710.073 5.927 68520 58471 10049 
0 718 713.43 4.57 71911 64163 7748 
0 720 716.391 3.609 75302 69183 6119 
0 722 719.038 2.962 78692 73671 5022 
0 724 721 .511 2.489 82083 77863 4220 
0 726 723.858 2.142 85474 81842 3632 

- Source: Miscellaneous TVA Sources 
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Paper No& 2855

DISCHARGE COEFFICIENTS FOR SPILLWAYS
AT TVA DAMS

BY KENNETH W. KIRKPATRICK,' A. M. ASCE

SYNoPsis

Spillway ratings derived from'model studies have been used in the prepara-
tion of spillway rating tables for the Tennessee Valley Authority dams. As a
result of these studies, discharge coefficients for eleven of the Tennessee Valley
Authority dams are given in this paper. Coefficients for both submerged and
free discharge conditions are presented for discharges over standard spillway
crests, irregular spillway crests, and a vertical-lift spillway'gate. Discharge
coefficients for Tainter gates placed on curved spillway crests are also given
for various gate openings under free discharge conditions.. In addition, data
on the effect of model scale on the discharge coefficient and the effect of closing
adjacent spillway bays and gates axe presented. The coefficient relationships
are shown in a form that may be used by designers as a guide in making de-
terminations of the discharges for future, spillways.

NOTATION

The letter symbols adopted for use in this paper are: defined where they
first appear, in the illustrations or in the text, and are arranged alphabetically,
for convenience of reference, in the Appendix.

IWmonUCTION

The Tennessee Valley Authority (TVA) operates a system of nine dams on
the Tennessee River and twenty-three on the tributary rivers. The successful
operation of such a system requires accurate discharge ratings for each struc-
ture. Although enough' water is seldom available to make complete ratings
for most spillways from measurements conducted on the prototype structure,
ratings can be determined from scale, model tests. Therefore, the necessary
ratings for the TVA spillways have been determined by this means. Model
studies have been made at the TVA Hydraulic Laboratory at Norris, Tenn.,

Nonm.-Publisbed. essentially as Printed here in Ysbruary. 1055, ase Procsdiinos.Sparalt ma, 626.
Positions and titles given are those in effec$ when the paper was approved for pub•l•tio 7i Traa".

Hydr. Engr., Hydr. Lab.. Tennesee Valley Authority, Norris, Tenn.
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on nine different spillway crest shapes equipped with three types of controlgates.
Seven of the nine crests were curved sections which approximated the shape

of the lower nappe of a sharp-crested weir. The other two crests were flat.
The two flat-crested weirs and one of the curved crests were equipped with
double-leaf vertical lift gates. Five of the curved crests were equipped with
Tainter gates and the other with vertical lift gates.

Deja Presented.-Data are presented for the following conditions: (1) Free,
ungated flow through a series of spillway bays; (2) submerged, ungated flow
through a series of spillway bays; (3) free, ungated. flow through a series of
spillway bays, with adjacent bays fully open or closed; (4) free flow over.a
vertical lift gate; (5) submerged flow over a vertical lift gate; (6) flow under a
series of Tainter gates set with equal openings; and (7) flow under a series of
Tainter gates with adjacent gates closed.

Data are also presented to show the effect of model scale for the condition
of free, ungated flow through a series of spillway bays.

General Model Arrangement.-The models were tested in flumes either 3.5
ft wide or 8 ft wide. Models installed in the smaller flume usually consisted

* of a reproduction of three of the prototype spillway bays. In the larger
flume five or six spillway bays were reproduced. Each of these flumes was
provided with glass panels for observation purposes. The models placed in
the larger flume were constructed at scale ratios of from 1:28.72 to 1:50 with
a ratio of approximately 1:35 generally used. Those tested in the smaller
flume were built at scale ratios of 1:50, 1:100, and 1:200.

The models were usually provided with concrete crests and concrete piers
to insure dimensional stability. Half piers were constructed on the ends of
each model. If the model did not completely fill the flume one side was placed
against the glass side of the flume and the other against a false wall. The
river bed upstream and downstream from the model was reprddueed at the
elevation of the prototype river bed. Suitable baffling was provided to obtain
a uniform distribution of flow in the spillway approach channel. The taill
water level was controlled at the end of the flumes by meanstof slat gates.
Model discharges were determined from readings of 'a carefully calibrated
diaphragm orifice located in the water supply line;

Headwater heights were measured at two piezometers a4distances equal
to approximately 5 and 8 times the design head upstream'"rom the spillway
crest. Tailwater heights were obtained at 2 piezonietotrs at' distances equal
to' approximately 9 and 12 times the' design head downstream from the spill-
way crest-in all cases, sufficiently far enough downstream to eliminate the
effect of the spillway apron. '

In -most studies the headwater and tailwater levels weri'determined by

means of hook gages reading to 0.001 ft. For the'1/200-scale'model the heads
were measured with a micrometer point gage reading to 0.0001 ft.

Discharge Equations.-The model data have been reduced by the use of
two commonly accepted discharge equations. For both 'free and submerged
flow over a spillway crest the equation, .. . .-' " " '

Q = C L H .......................... (1)
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SYNOPSlS 

Spillway ratings derived from'model studies have been used in the prepara~ 

tion of spillway ratip.g tables for the Tennessee Valley Authority dams. As Ilo 

resuU of these studies, discl1a.rge ooefficients for eleven of the Tennessee Valley 

Authority dams are given in this paper: Coefficients for both submerged a.nd 

fre~ discharge conditions are presented for discharges over standard spillway 

crests, irregular spillway crests, and a yertical~lift spillway 'gate. Discharge 

coefficients for Tainter gates placed on curved spillway crests are 'also given 

for various gate openings under free discharge conditions. ,In I£ddition, data 

on the effect of model scale on the'discha,rge coefficient all,d the effect of closing 

adjacent spilhvay bays and gates are presented. The coefficient relationships 

are shown in a form that may be used by designers as a guide in making de~ 

terminations of the discharges for future, spillwa.ys. 

, NOTATION 

The letter symbols adopte4 for use in this' pa.per are: defined where they 

first appear, in the illustrations Or in the text, and are arranged alphabetically, 

for convenience of reference, in t~e Appendix:. 

. INTltoDUCTION 

The Tennessee V a.lleyAuthority (TVA) operates a system of nine dams on 

the Tennessee River and twenty~three on the tributary rivers. The'succeseful 

operation of s~ch ~ syStem requires accurate discharge ratings for each struc~ 

ture. Although enough' water is seldom aV8.l1able to make complete rathig8 

for most spillways from measurements' conducted on the prototype structure, 

ratings can be determined from scale, model tests. Therefore, the necessary 

ratings for the TVA spillways have been determined by this mea.ns. Model 

studies have been made at the TVA Hydraulic Laboratory at Norris. Tenn., 

'., NOTlll.-Pobliabed, essentially as prin"'d her~ in February. 1955, as P_d'71g ... S.l'(Jf'''~ ND. 828. 

P08itiollll lind titles given lire those in effeet .. hen the paper was npproved for pubJielltion lD' TT">lHCSiom. 
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on nine dllterent spillway crest shapes equipped with three types of control 
gates. ,. ' . , , , . 

Seven of the nine crests were curved sections which approximated the she,pe 

of the lower nappe of a. sharp~rested weir. The other two crests were flat. 

The two flat-crested weirs and one of the curved crests were equipped with 

do~bl~leaf vertica.llift gates. Five of the curved crests were equipped with 

Tamter gates and the other with vertical Jift gates. ' " , , 

Data Presented.-Data are presented for the following conditions: (1) Free, 

ungated flow through a series of spillway' bs,ys; (2) submerged, ungated flow 

throVgh a series of spillway bays j (3) free, unga.ted. flow through ,a series of 

spill~II.Y .bays, with adjacent bays fully open orclosecl; (4) fre~ flow ove~,8 

ve~lca.llift ~ate; (5) SUbmerged flow over s. vertical lift gate; (6) flow under s. 

ser~es of Tamter gates set with equal openings; and (7) flow under a series of 

Tamtel'gates with adjacent gates closed;' , 

Data are also presented to show the effect of model Bctlole for the condition 

of free, ungated flow through a series of spillway bays. 

~eneral Model Arrangement.-The models were tested in flumes either 3.5 

ft WIde or 8 ft wide. Models installed in the smaller fluDle usually consisted 

of a reproduc~ion ?f throo of the prototype spillway bays. In the larger 

flume five or SIX spIllway bays were reproduced. Each of these flumes was 

provided with glass panels for observation purposes. The models pla.ced in 

the larger flume were constructed at Bcale ratios of from 1: 28.72 to 1: 50 with 

a ra.tio of approximately 1: 35 generally used. Those tested in the smaller 

flume were built at scale ratios of 1: 50, 1: 100, and 1: 200. . 

, .The mo~els ,,:ere usuall;V. provided with concrete crests and concrete piers 

to InsUre dlmenSlOl1lI.1 stabIlIty. Half piers were constructed on the ends of 

eae? model. If th? model did n'ot completely fill the flume one side was placed 

agamst the glass SIde of the flume and the other against a false wall. The 

river ~ed upstream and downstream from the model was reproduced at the 

elev~tlon of ~he 'pro~otype river bed. Suitable baffiing was provided to' obtain 

a uwform dIstnbutlOn of flow in the spillway approach channel. The tail~ 

water ]e~el was controlled at the end of the flumes by' mea.ns : of slat gates. 

~odel discha.rges were determined from readings of' a carefully calibrated 

diaphragm ordice located in the water supply line:' '. ,". ," , 

Headv.:ater heights were measured at two piezometers ~t"distances equal 

to apPl'oxl.mately 5 ~nd 8 times the design head upstream' from the spillway 

cr~st. Tallwater heIghts were obtained at 2 piezometers at' distances equal 

to approxim.ately 9 and 12 ti~es the'desigD head downstream from the spill~ 

way crest-m all cases, suffiCiently far enough downstream to eliminate'the 

effect of the spillway apron. . .' " , , ," ' , 

In 'most studies the headwater ~nd t8.ilwate~ levels' were'determined by 

means of hook gages reading to 0.001 ft. For the '1/200-80ale 'model the hea.ds 

were measured with a micrometer point gage reading to 0.0001 ft. ' . 

DiSCharge Equation8.-The model da.ta have been reduced by the uSe of 

two commonly accepted discharge eqUations. For both . free and submerged 

flow over a spillway crest the equation, '.. . '.,' ." ' 

Q = C L Haf' ......... , ........... , ..... (1) 
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r
eas used, in which Q is the discharge in cubic feet per seco6nd, C is the'coefficient

of discharge determined from the model tests, L is the length of the crest,
an&dH is the total-head' as shown. in.Fig.i1(a).' Use was made of ,the same
equation in the reduction of the data for free-'and submerged flows over. a
vertidal gate with P, Dj1d, and P, (Fig. 1(a)) being -measured frbn" the top
ofrthe gate. : .

For flow under a gate the equation for a rectangular orifice under low head," • • " • " ~ ~~ ~ ~ ~~~~~.. . . . . . . . . . . . . ... .: = e R - D -h i ' : . . . . . . . . ..""... . " •
J CL ERH' -(1%t -7 )?. . .. .. .. .. . .. .2

was used, in which'Di is the'depth of water to the bottom of the gate as defined
in Fig. 1(b) and h'is the approach velocity head. •. '

. . :. gy grade line
--Gate:-... . ; . ,

waler awiace

a n .i 1 ..h Sa. -j c , som .ricrha

u.s be use ".n .c design-.lThs d. " ,for. wi.i s .,e r e t. . . d e ig n h e a d ... . . . •. i --, . s r ' a t m o s p h e r i c• 'i• • . o.,s4•w• s,,: . •••.' '
',- :4, ,':i .':.. ,,.-

presuItr is, dcommon practice.for engineers of daesn. spillway arcat to approx-
ikate closely the..shape of. the lower portion of a n jet issuing .Aroe a. shfrpr
cr ested weir. and this type of crestis designated a standard crest.i Because
the shape, of thvejet changes with the head on the weir, some particular headmaust be used for each design. This head for which a particular crest is designed
ii. termed the design head. At this head, pressures approximating atmospheric
pressure arc developed, at. the. spillway surface. At smaller headsi pressures
a~re greater than .atrno~heric. Seven of-the nine TVA crests for which data
ae. available, .approximate standard ,crests in. shape whereas the. other, two

crests, which are, flat, do not.: Fig. 2.shows the basic details and dimen-
sions of each of these crests. IFig. 3 presents the. coefficient data obtained
on the crests of Fig. :2. :Pertinent design data., concerning, each crest, to-
gethei, with the scale to which, each, was modeled, appear in Table 1. Eleven
spillways are. a lsoglisted in. Table, 1. -Two pairs.ofthese, the Ocoee. No. 3?
Apalachia set, and.;the Douglas-Watts Bar set, both in Tennessee, have crest
shapes that are identical. within the pair. but wljch were tested for different
values of the approach depth, P. . "

Hydtoelectdo Handbook," by W. P. .rear and T. D. Juat•n, •3oh Wiley & Sons, Ito,, New
York, 1. Y., 2d Ed.. 1050.
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was used, in whichQ is the discharge in cubic feet per second, C is the 'coefficient 
of discharge determined from the model' teste, L is the length of the crest, 
and'H is the totalhead'a:s ahownin.Fig.'1(a),'· 'Use was made 'of,the-same 
equation in the reduction of the data for free" and submerged flows Over· So 

,vertical gate with .]), Ht'd, and P' (Fig. 1 (a)) . being' measured from'the top 
of,the gate .. - '. . ..[,1",.: 

For flow under a g!Lte the equa.tion for a. rectangular orifice under low ·head~ 
'. ~ ',! ' .. ,:.,.':: .: ":' _, : . .' ....:. ! . " '. '" .i 

".,,! '. '. '1"" •. 'Q =0 L [H'I:'.- (D1 +_k)~~2J;:,~" ~, .. " ',." .. , ':: (~) 

was used,- in' which'Di is the'depth of water to the hottbll'l of the gateaa defined 
in Fig, r(b) ~~.~ Ii.·is the approach velocity heM. "';'" -.. ' 
,: ( .. ' !~ " '.- . 'J.'" -;P 

. :'. 
!: ,jI " I' 

.~'. 

• .:~ oj'-

:{bJ, -
. ,~., :, . 

. ' FIo. 1.----aPILt.'I'7AT-CUST nlAO~ 
i. ':.-' "':, . ..-; •. ,:' '.' ..... 

, . 
• '.~ i ,I. • t I 

-: ~! ,: ~. : 

:.i , hEE~DlSciuBG~' CO:mF~IOIENTS, ':F~~';OVER SPJL~WAY 'CRE'STS"';": 
, : • '.: ;!: :. } • :. f: ...:.... ~ .. : . • . t •• '. . ~. , • ,- • ..; • .': • .-.! ' . . .' . i 

!~; . ~t,,~. ;cOIDlllon pr!:l-qtic~ ,lor engineers to, desig~ spillway crests. to ~pprox
i~te closely the,~8hap~,of. the lower portion 'of !I. .jet.iss~ing .fro~ e. sha~ 
cr~d, w~4'" aI).d this. type of crest is deaignated a standard crest.:. Beca.use 
the s.hape. of thejet changes with the head on the wl)ir, some particular hel!od 
must be used for each design. . This h~d for which a. pa.rticu,lar crest isde'sign~d 
~. tanned th.e lI.~i!l;n he1l-d.. At this ,head, p.ressures approximating a.tmospheric 
pressure ar,e dev~loped, at. the. spillway;· surface. A ~ smaller head~j pre88ures 
a;r~ ,greater than ,at;mo~h,eric. Sev:en of ·the nine TvA crests .f~r.: ",hieh da.t~ 
IU~, av.a.ilable, .a.pproxirno.te staJ;l,ds.rd.crests in. shape whereas th~. oth~r. two 
crests, which are.flat,. do not.: . Fig. 2.shows the basic details and dimen:' 
sions of each of these' ~r~t8.Fig. 3 presents th~ coefficient ~ta obtained 
On the~rests. of ,.Fig. :2 .. :Pe~tinen~ design dat!!-.. <:l~ncerning . each creSt,: 'to~ 
gether .. with t~.e sc,~~ to which; each· wM. mod~led, : appear in Table 1. . .1~leven 
spillways are· alJ!Ol:lis,ted in. Table. I, ,T~o pairs. oCthese, . the: Ocoee. No, s.. . 
Apallj.Cliliuet, !l.nd}h~ ~ougias-:WattsBar set, borb, 'in, i'enne$ee, hav~cre8t 
~hapes that.·ate ic\enti~llJ. within ~l).e. p~ir .. but wbjc,h were t~~ed for dift'~rent 
values of the approach depth, P. .' . .,.. . ... ' 

. : t ~Hydroelootrio Handbook," by W. p, CrlI,..er aDd J, D. Juatln, John W'lley & Sons, Inc,. Now 
York, N, Y .• lId Ed •• 1060. . '..,' - , 
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The accuracy of the data is evidenced by the plotting of the data points in
Fig. 3. Except in some cases at low heads, the deviation of any plotted
point from the coefficient curve does not exceed 0.5%.

Standard Crest.-It has been'shown by various authors that the discharge
coefficients for all standard crests can be related to each other and that, con-

a versely, the coefficients to be used for a new design can be taken from previous
test data.'3•,". Unfortunately, in most crest designs, due to other design
considerations, it is necessary that the shape be varied from the standard form.

0 SINevertheless, satisfactory coefficients can be obtained as sufficient data are

now available on a range of crest shapes. By comparison of crest shapes
designers may select a coefficient for any particular crest.

Dimensionless plotting provides a means for comparison of crest shapes.
This method is used in Fig. 4 on which seven TVA crests which closely approxi-
mate standard crests are shown by the solid lines, with the dashed line repre-

- - - - - --- senting a standard crest shape., The horizontal coordinate, x, and the vertical
)ARD CRESTS - -coordinate, y, of the crest curve have been divided by the design head, H..

TABLE 1.-DESIGN DATA FOR ELEVEN MODELS OF TVA SPILLWAYS

Projeut Model Design Upstream ff Pier nose
Scale head, H.. depth,, - radium,.in feet In feet P infeet

Hales Bar ...................... 1:34.76 1i 32 0.55 3.00
ONose No, S.................. 1:28.72 23 67 0.35 8.00
Apala2a8........... . . :25.72 23 97 0.24 3.00
Port Patrik Henry... 1:50 35 43 0.81 3.25
W:ler ..... 1.34.35 lox 43 0138 2.50
Wison ........................ 1:39A4 I9 75 0.25- 4.00
Douglas.......................1:35 23.5 133 0.18 3.25
Watts Bar.................. 1:35 23.5 52 0.45 3.25
Piekwick Landing ................ 1:50 31.5 32 0.98 3.75
"obeka-auga:.................... 1:50 20 4.00

Gunterville................... .1:50 is 4.00

FThe design head was determined by fitting the real and standard curves at the
: 9 crest point (z = 0) and at the intersection of the curve with the upstream

1 (b) STANDARD CRESTS vertical face. These design-head values, are presented in Table 1. The
design-head discharge coefficients (C.) determined from Fig. 3 are shown in
Fig. 4.

, g . The TVA crests all fairly closely approximate the standard curve from the
upstream spillway face to a point somewhere downstream from the crest which

o was determined by the position of the gate seal. Below this latter point,
the crest shape was modified to fit the trajectory of a jet issuing from under
the gate when set at a small opening. The upstream face for a standard
crest is vertical. The upstream face of the TVA crests, as shown in Fig. 4,
deviates from the vertical. Other experimenters have established the fact
that the shape of the upstream face generally has little influence on the dis-

Gocharge coefficient.'
(c) IRREGULAR CRESTS 

c-

A "inal Reports of Boulder Canyon Project," Buinlei No. 8, Part VI, Hydraulic InveStigations,
0 4 8 12 16 20 24 28 32 36 40 44 4. Bureau of Reclamation. U. S. Dept. of the Interior. Washington, D. C., 1947.

4 "Engineering Hydraulics," edited by Hunter Rouse. John Wiley & Sons, Inc., New York, N. Y.,
- * Total head on crest H, in feel 1950.

A o 2"Discharge Coefficients for Irregular Overfall Spillwa5 " by J. N. Bradley OEnvieering Monograph
z. 3.-FODR c- ms 'on FUME FLOW OVR T•TE SpiWAY CR OF IN.. •No. 9, Bureau of Reclamation, U. S. DeptC of the Interior, washington, D. 0., 1652.
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. The accuracy of the data. is evidenced by the plotting of the data points in 

l<'ig .. 3; Except in some cases at low heads, the deviation of a.ny. plotted 

point from the coefficient curve does not exceed 0.5%. 

Standard Crest8.-It has been'shown by various authors that thedi8charge 

coefficients for all standard crests can be related to each other and that, con

versely, the coefficients to be used for a. new design can be taken from previous 

test data..,·a,4.& Unfortunately, in most crest designs, due to other design 

considera.tions, it is necessa.ry that the sha.pe be varied from the standard form. 

Nevertheless, satisfactory coefficients caD be obtained as sufficient data. are 

now ava.ilable on a range of crest shapes. By comparison of crest shapes 

designers IIlB.y select a coefficient for any particular crest. 

Dimensionless plotting provides a. means for comparison of crest shapes. 

This method is used in Fig. 4 on which seven TV A crests which closely approxi

mate standard crests are shown by ,the solid lines, with the dashed line repre

senting B standll.1'd crest shape.' The horizontaJ. coordinate, z, and the vertical 

coordinate, 1/, of the crest curve have been divided by the design head, B •. 

TABLE 1.-DESIGN DATA FOR ELEVEN MODELS OF TVA SPILLWAYS 

Model 
De • Upstream ". Pier nase 

Proiect aaaIe heal,'l}i., depth, P, p radius, 
in feef; in feet in feet 

HalesB ... r ....................... 1:34.76 18 32 0.56 3.00 
Ooqee No, 3 ..................... 1:28.72 23 67 0.36 3.00 
Apalacbia ....................... 1:28.72 23 97 0.24 3.00 
Fort Pa$rick Henry ....... , ...... 1:50 35 48 0.81 3.211 
Wheele!' ........................ 1:34.35 1M 48 0,38 2.60 
Wilson ........ "., ............. 1:39.4 19 75 0.25 • 4.00 
Douglas ......................... 1:35 23.li 133 0.18 3.25 
WattaBar ...................... 1:35 23.5 52 0.45 3.25 
Pickwlck Landing ................ 1:30 81.5 32 0.98 3.75 
Chiokam .. uga .................... 1:50 20 4.00 
GuntensvlIle ........... , '" ...... 1:50 18 4.00 

The design head was determined by fitting the real and standard curves at the 

crest point (z = 0) and at the intersection of the curve with the upstream 

vertical face. These design-head values. are presented in Table 1. The 

design-head dischll.1'ge coefficients (04 ) determined from Fig. 3 are shown in 

Fig. 4. . 

The TVA crests all fairly closely approximate the sts.ndard curve from the 

upstream spillway face to a point somewhere downstream from the crest which 

was determined by the position of the gate seal. Below this latter point, 

the crest sha.pe was modified to fit the trajectory of a jet issuing from under 

the gate when Bet at a small opening. The upstream face for a standard 

crest is vertical. The upstream face of the TV A crests, as shown in Fig. 4, 

deviates from the vertical. Other experimenters have established the fa.ct 

that the shape of the upstream face generally has little influence on the dis-
charge coefficient.' . ' 

" "Pin.a.l RepOrta of Boulder Canyon Projeot," BtdWin N9. 8. Fan VI, Hydraulio IDTeatlgationa, 

Bureau of Reclamation, U. S. Dept. of the Interior, Washmgton, D. C., 1947. 

• "Engineering Hydraulics," edited by Hunler Rouse. John Wiley &: Bans. Inc., New York, N. Y., 
1950. " 

• "DiI!Charg& Coefficients for Inegulnr O ... rW1 Spillways," by J. N. Bradley B~ MonOf1Ttr.pla 

No.9, Bureau of Reclamation, U. S. Dep$. of the Interior, Washington, D. C., 1952. . . 
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Fig. 4 indicates that the shape of the curve from the crest to a point some-

wvhere' In,.the neighborhood of X/Ho'- 025: materially : affects the. coefficient.

As the curve is raised above the standard curve; •the c6efficient is decreased.

This 6an be seen by cojnparing the (y/H0 )-v'alues at z/ff. = 0.5 with C.. - The

comparatiVe crests iin Fig. 4 have been placed in the order of decreasing (Y/Ho)-

vilues.", No' reasonable 'correlation of C. with either Upstream' shape of Ho/P

can be determind d',.I........

(e).T. ýPAIRI.CýI. 
NRYý(a) HALES BAR 7 (e C3. 3P H

(C ,-3 .928) 
e ,. o?.

0 .. .. ,,. ,
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The relationships between :the discharge 'coefficient and othe ratio of any

head to the design head, H/H°, are shown in Fig. 5. In Fig. 5(a) the value of.

C is plotted against H/H. for the four crests.Apalachia, Ocoee No. 3; Hales. Bar

(Tennessee), andFort Patrick Henry: (Tennesse)--that most closely.follow thei

standard crest shape. The maximum variation of the. individual points'-fr.om'

S' . . ' . . . .' *! i •' • " ' • :': , ., .: ,! •
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the average curve for TVA crests is 0.5%. The standard-crest curve shown
by the dashed line in Fig. 5 is that of W. P. Creager and J. D. Justin.2 This
curve. is approximately 2% higher than the TVA curve.. -FMg. (5) is a dimen-
sionless plot of the data from Figs. 3(a) and 3(b). The deviation of the points

.from.t-he average curve is greater than in Fig. 5(a)" because all crests are
included, but for design purposes the curve should be useful. Actually, the

f
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, ,': ;Fig. 4 indicates that'the shape of the curve fro~the crest to So point s~m~ 
where' in' the ,neighborhood of :JJ/H .. = 0.5: matenally : ~ffect:s th~ 'coefficlent. 

A th 
. 'sed Qbove the sta.nda.rd curve,,,the coeffiCIent IS decreased. 

s e curve }s ra}.. ' ,', " Th 
This can' be seen by comparing the wi H.;)-values at x:/ H. = 0.5 w~~h C.. e 

, t" ests in Fig 4 have been placed in the order of decree.smg (Y I H .)
compara. Ive cr , , '. ..' " t' h "f HIP 
values.", No' reasonable 'correlatlOn of C. With el~her ups rea~ S. ,~pe 0, • , 
eanbe,determined:;" ,,'I ,; :'.',':::"" ,'" ',' 
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The relatiohehips between the discharge 'coefficient and :the ratio of any, 
head to the design head, HI H., are shown in Fig. 5., 'In Fig. :5 (a) ,the value :of' 
C is plotted against HI H. for the four crests""';Apala.chia; Ocoee No.3; Hales Bar 
(Tennessee), and,Fort Patrick l.!enry, (Tennesse)~that mostcloseljr.followthei 
standard'crest sha.pe. The maximum ,variation of thll' individual points' fr!lm' 
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the a~ra.ge curve for TVA crests is 0.5%. The standard-erest curv~ shown 
by the dashed line in Fig. 5 is that of W. P. Creager a.nd J. D. Justin.s This 
curve,is approxima.:te1y 2% higher tha.n the TVA ou~ve. '. Fi,g.,p(b) isa wmen
Bionl~ plot of the data from Figs. 3(a) and 3(b). The deVia.tion oftlle points 
from.'the average curve is grea.ter than in Fig. 5(a)" because 'all crests are 
included, but for design purposes the curve should be useful. Actually, the 
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curve is more firmly established than it may appear because the curve itself
obliterates several test points.

Irregular Spillway Crests.-Thet:designation' "irregular spiliway crests"
is used' to distinguish between standard spillway crests and other crest forms.:
Only two of the TVA-spillways, those at Chickamauga, Tenn., and Gunters-
-nle, Ala., hav•e irregular spiliway crests. Both are trapezoidal in cross section.
Details of these spillway crests and the discharge coefficients computed using

Eq. 1 from the model-study data are shown in Fig. 3(c). The two crests differ'chiefly in the shape of the upstream and downstream edges of the crest andthe height above the apron. Over the range of the tests of the Chickamauga
spillway' the coefficients are consistently from 3% to 5% greater than those
for the Guntersville spillway. The :additional height of the crest above theapron and the rounding of the near upstream edge of the Chickamabga crest
would operate to increase the discharge coefficients.

The Effect of Operating Adjacent Spillway Bays.-In the TVA water-
control operations, it is necessary to operate single spillway bays and groupsof consecutive spillway bays. Because a greater contraction forms at a pi•r
situated next to a closed bay, models of the Wilson and Wheeler spillways inTennessee were tested with adjacent spillway bays open and closed to determine
the difference in-contraction effects at the piers.

Fig. 6 shows the head-coefficient relationships for the two conditions tested.
The discharge coefficient at the design head was 5.6% higher at Wheeler Dam
with adjacent bays opened and 4.4% higher at Wilson Dam than with thesebays closed. These relationships show the importance of spillway pier; con-
traction effects in spillway discharge determinations.

SnrnmzarGEwo DiSCHARGE COFFMI]amTS Pon FLOW
OVER SPILLWAY CRESTS

Chickamauga Dam, Guntersville Dam, Pickwick Landing Dam (Tennes-
see), and Watts Bar Dam are subject to submergence of the crest at periods of
high discharge. To determine the effect of this submergence model tests were
conducted by establishing a constant rate of discharge and varying the tail-water elevation to determine the relationship between the headwater and tall-water elevations. This procedure was repeated for several discharge rates
covering the operating range at the dam.

-Two flow conditions were observed in the model tests which are char-
acterized as "plunging nappe" and "flowing nappe." In the condition ofplunging nappe the discharge issuing from the spillway plunges down into the
tailwater and appears to follow the boundary surface of the spillway.

-In the condition of flowing nappe the flo* is nearly horizontal, producing
an undulating surface flow in the' tailrace' channel. The plunging nappeusually occurs with low submergence whereas the flowing nappe occurs with
high submergence. When the headwater and tailwater head relationship at aconstant rate of discharge was plotted for eaoh" series of tests, it was found that
the change from plunging nappe to flowing nappe had no apparent effect on thedischarge coefficient.
* The results from these tests on the four spillways have been plotted in

Fig. 7 in the dimensionless form, d/H, against C,/C, in which d is the depth ofsubmergence and H is the total head above the crest. The coefficient, C., was
computed from Eq. 1 using the H-value for the submerged conditions; C wasdetermined using the H-value for the free-flow condition.

No systematic variation of C./C could be determined for any variable
except the (d/H)-ratio for any of the conditions tested. However, no relatively
low discharges were tested because in practice the TVA installations can never
be submerged at low discharges.

0
C'

rTota howd on we1t, R, f6~ feet
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Eq. 1 from the model-study dam are shown in Yig. a (e), The two orests differ' 

chiefly in the shape ()f the upstream and downstream edges of the crest and 

the height above the apron. Over the range of the tests of the Chickamauga 

spillway' the coefficients are consistently {rom 3% to 5% greater' tho.n those 

for the Guntersville spillway. The ,additional height of the crest above the 

apron and the rounding of the near upstream edge of the Chiokamailga creSt 

would operate to increase the discharge coeffici~ts. ; 

The Effect oJ Operating Adjacent Spillway Baya.-In the TVA water

control oper!).tions, it is necessary to operate single spiUway bays and groups 

of eonsecutive spillway bays. Because a grea.ter contraction forll:lB at a pi~ 

situated next to a closed bay, models of the Wilson and Wheeler spillways iii. 
Tennessee were tested with adjacent a-pillway bays open and closed to detenwne 

the difference in'contraction effects at the piers. 

Fig. 6 shows the head-coefficient relationships fo'r the two conditions tested. 

The discharge coefficient at the design head wss 5.6% higher at Wheeler Dam 

with adjacent bays opened and 4.4% higher at Wilson Dam than with these 

bays closed. These relationships show the importance of spillway pier: con-

traction effects in spillw9.Y discharge determina.tions. ; 

SUlWERGENOJ!l DmCHAXGE COEFFICIENTS FOB FLOW 

OVER Sl'lLLWAY CRESTS 

'Chickamauga Dam, Guntersville Dam, Pickwick Landing Dam (Tennes

see), and Watts Bar Da.m are subject to submergence of the crest at periods of 

high discharge. To determine the effect of this submergence model tests were 

condu<lted by establishing II constant rate of discharge and va.rying the tail

water elevation to determine the relationship between the headwater and tail

water elevations. This procedure was repeated for several discharge rates 

covering the operating range a.t the dam.' . 

,Two flow conditions were observed in the model tests which are char

acterized as "plunging nappe" and "Howing nappe." In the condition of 

plunging ,nappe the discharge issuing from the spillwa.y plunges down into the 

tailwater and appears to follow the 90undari Burface of the spillway, 

-In the condition of flOwing nappe the flow is nearly hom ante-I, producing 

eon undulating surface flow in . the' tailrace', channel. The plunging nappe 

usually occurs with low submergence wherell8 the flowing ne-ppe occurs with 

high submergence. When the headwa.ter and ta.ilwater head relationship at 3 

constant tate ot discharge was plotted for each- series of tests, it WII8 found that 

the change from plunging nappe to flowing na.ppe had no appa.rent effect on the 

discharge coefficient.. . 

The resultS from these tests on the four spillways have been plotted in 

Fig. 7 in ,the dimensionless forml d/H, against c./e, in whioh d is the depth of 

submergence and H is the total head a.bove the crest. The coefficient, C
" 

was 

computed from Eq. 1 using the H~value for the submerged conditions; C was 

determined using the H-value for the free-flow contlition. 

No systema.tic varia.tion of 0./0 could be determined for any variable 

except the (ell H)-ratio for any of the conditions tested. However, no relatively 

low discharges were tested because in practice the TVA insta.llations can never 

be submerged at low discharges. -
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In Fig. 8 the four curves of Fig. 7 are shown on a single .plot. : Although
the maximum spread between curves is about 10%, this is to be expected
considering the wide range of crest shapes used in the tests.

FREE-DISCHARGE CoE ncIRNTS FOR FLOW oVER VERTICAL LIF GATES
The Pickwick Landing vertical lift gates are representative of this type of

gate, which has been used on several TVA projects. In Fig. 9(a) are shown
details of the lower spillway gate leaf. For heads greater than 2 ft, this gate
is essentially a sharp-crested weir 40 ft long and 20 ft high with piers 7.5 ft
thick at each end of the gate. Air intakes were installed in the sides of the
piers just below the top of the gate to ventilate the underside of the nappe.a
Model tests were conducted with the 1/50-scale, 3-bay spillway model.
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In Fig. 9(b) is shown the head-coefficient relationship for flow over the
crest of the spillway gate. The coefficient, C, was computed from Eq. I using
the top of the gate as crest elevation, The points define the head-coefficient
relationship for heads between 3 ft and 28 ft.- Each point was determined
from the average of from 3 to 5 separate tests. A constant value of C equal
to 3.428 is shown for heads in excess of 12 ft. For heads of from 12 ft to about
4 ft the model test curve shows a gradual rise in the coefficient, with an abrupt
drop-off .when the heads are approximately 4 ft and less. This curve takes
the characteristic form for the coefficients of a sharp-crested weir, the rise and
fall in the coefficient curve being due to the nappe clinging to the surface of the
weir. This phenomenon is a function of the absolute head. Therefore,
similarity between the model and prototype did not exist for prototype heads

"Aeration of Spillwaye," by 0. Hl. Nkeiox, Vro #ba, ASCE, Voal I09, p. 537.
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In Fig. 8 the four curves of l!'ig. 7 are shown on 8. single :plot. ,Although, 
the maximum spread between curves is sbout 10%, this is'to be expected 
considering the wide range of crest shapes used in the tests. ' , 

FREE-DISCHARGE COE11FICIllINTS 'FOR FLOw OVE~ VERTICAL LIFT GATES' 

The Pickwick La.nding vertical lift gates are representative of this type of 
gate, which has been used on several TVA projects. In Fig. 9(a) are shown 
deta.ils of the lower spillway' gate leaf. For heads greater than 2 ft, this gate 
is essentially a sharp-crested weir 40 It lang and 20 it high with pierS 7.5 ft 
thick at each end of the gate. Air intakes were installed in'the sides of the 
piers just below the top of the gate to ventilate the underside of the nappe.' 
Model tests were conducted with the 1/50-scale, 3-bay spillwS:y model. 
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In Fig. 9(b) is shown the head-coefficient'relationship for How over the 
crest of the spillway gate. The coefficient, C, was computed from Eq, 1 using 
the top of the gate as crest elevation, The paints define the head-coefficient 
relationship for heads between 3 It and 28 ft.' Each point was determined 
from the average of from 3 to 5 Bepara.te tests. A 'constant value of a equal 
to 3.428 is shown for heads in excess of 12 ft. .For heads of from 12 it to about 
4 ft the model test curve shows a. gradual rise in the coefficient, with an abrupt 
tirop-offwhen the headsa.re approximllotely 4 ft a.nd less. ,This curve takes 
the characteristic form for the coefficients of 80 sha.rp-crested weir, the rise and 
fall in, the coefficient curve being due to the nappe clinging to the surface of the 
weir. ,This phenomenon is a function of the a.bsolute head. Therefore, 
similarity between the model and prototype did not exist for prototype heads 

I "Aeration 01 Spinwan'" by G. H. lJlekOl<, ~U>tt" ABCE, Vol. 109, P. 1S37. 
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of less than 12 ft.- -Because the gate has a 10-in;-wide fiat top, at low-heads the
prototype can be expected to exhibit discharge characteristics similar-to those
of the model. However, for a head in excess of about 2 ft the prototype can be
expected to act similarly to a sharp-crested weir and to have a flat coelficient
curve. ,

p.
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117.8 ft. The discharge was for three spillway bays' These Curves illustrate
the characteristic flow phenomena associated with this type of gate. Each
constant-discharge curve begins with -a horizontal line where the head-dia-
charge relationship is not affected by the tailwater level. Just before the
tailwater elevation reaches the gate crest level there is a drop in the headwater

Gate cret, El.3
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To obtain data on the effect of the submergence of flow over Vertical-lift
gates, model tests were conducted in:'a mannei similar to. that uIied in deter-
inining submergence effects on spillway di~ests. , The cboefficient, '0,, wascom-
puted from Eq., 1 in a manner similar to that used. for the s•ilway crest data
but using the top of gate as the crest eleviatidh.ý `';Fig.' 10 "shbws a plodt of the
headwater-tailwater relationships that: havebeen dAternid. ': The data
presented in Fig. 10 represent the rating"of a three-bay,: '1/50-scale model of
the Pickwick Landing Dam. The total equivalent prototype crest width was

I
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PIo., 11.--SUaeN•-sr•r EBIMCT io0 FLOW OVER A7 Ve9RTTCAL IT SPI4LVWAT GAT10 (C - 2.428)

level for an increase in the tailwater level. Observations of the model opera-
tion showed that at this point the air vents, located in the sides of the piers
just below the crest of the spillway gate, became submerged by the tailwater,
reducing the contraction of the lower nappe issuing from the gate crest. The
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of less than 12 ft.'" Because the gate has It 1I>-in;~wide flat top, a.t low' heads the 
'prototype Can·be expected to exhibit discharge charo.eteristics similar· to those 
of the model. However, for a. head in excess of about 2 ft the prototype can' be 
expected to act similarly to a sharp-crested weir and to have a fia.t coefficient 
CUrve. 
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:,.,. To obtain 'dat~ on the etIe~t ot the submerge'~c~ of flow' over 'v'erlical-lift 
gates, model tests were conducted i'n"a, ~imer SimiIa.'r to. that u'sed in' ·deter. 
lnining 8ubmergenceeffect3 on spillway ~rests.' The coefficient, 'a" was 'com
puted. from Eq:) in 9: manner similar to that used. for thespiUway crest' data 
but using,the top of gate' as the Ilrest eievatidn.' ".Fig: 10 'Sh'oWB 1\ 'plot of the 
headwater-tailwil.ter rel~tionshjps' that i have' been 'detei-inilu)d. '. The data. 
presented i~ Fig. 10 represent th~ ra.tinr{of ~ three-bay,' '1i50~Bc9.Ie 'mode!' of 
the Pickwick Landing Dam. The total equivalent prototype crest width was 
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117.8 ft. The discharge was for three spillway ba.ys~ These c'urVes illiIstrate 
the characteristic flow phenomena. associated with this type of gate. Each 
consta.nt-discharge curve begins with. Ii. horizontal line where the head-dis.:
charge relationship is not a.ffected by . the tailwater leveL Just before the 
tailwater elevation reaches the ga~crest level there is a drop in the headwater 
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level for an increase in the tailwater level. Observa.tions of the m.odel opera
tion showed that at tbispoint the air vents, loea.ted in the sides of the piers 
just below the crest of the spillway gate, beoam.e Bubmerged by the tailwater, 
reducing the contraction of the lower nappe issuing from the gate crest. The . .... . 
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discharge over the gate was thus increasedwith a consequent -lowering .of the
headwater level.

The flow conditions of plunging nappe and flowing. nappe, previously
described, also occurred in this type of flow.. In this case the cheange .from
one to the other is apparent in the data. The -dashed line in Fig. 10 indicates
the approximate location of the change. At these points the curves show-a
definite discontinuity in shape. The data of Fig. 10 can be reduced in coeffi-

8 12 16 20 24 28 32 36
Total head on spillway cregt, .. in feet
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cient form to the single-curve representation shown in Fig. 11. In this illustra-
tion, a constant. value of 0, equal to 3.428, was used in computing the ratio of

DisC]IAROG CoE• Cfltflc• o uO FLow. Urns TAmNTB. -GAT=S

The flow under Tainter gates mounted on curved crests is controlled by
the geometry of three interrelated variables-the crest shape, the gate, and
the gate setting. The major factors which influence the discharge relation-
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The :flow under Tainter gates mounted on curved orests is .controlled by 
the geometry of three interrelated variables-the crest shape, the gate, and 
the gate Betting. The major factors which influence the discharge relation· 
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ships are th6 position of the gate seal point with respect to the highest poiiit
of the spillway crest and the curvature of the upstream face of the gate. In
obtaining the model data on the various TVA Tainiter-gate installations no
attempt has been made to determine. the quantitative effect of these factors
taken individually. The data presented in Figs. 12 and 13 for the gate settings
at Wheeler Dam, Apalachia Dam, Watts Bar-Dam, and Hales Bar Dam are
not, therefore, applicable to other installations unless the several variables
involved are similar.
* Data on Tainter-gate coefficients previously published have, in most
cases, been based on flow along a horizontal surface although many of these
gates are installed on curved crests. The tests reported herein are for Tainter
gates mounted on curved spillway crests where the pressure distribution differs
considerably from that in a horizontal channel. The coefficients obtained from
tests on a horizontal channel are not applicable to installations on curved
crests.

The discharge coefficients for Figs. 12 and 13 were computed using Eq. 2,
with the heads measured above the crest elevation. The curves designated
"Gates raised above water surface" are the free-discharge curves taken from
Figs. 3(a) and 3(b) for which C-values were computed using Eq. 1. The
points connected by the dashed lines represent the point at which the water
touched the bottom edge of the gate. The difference in the C-values is,
of course, due to the use of Eq. 2 for the gate curve. The Hales Bar tests
were not conducted in a manner that allowed the determination of the point
of contact of the gate with the free water surface.

The gate opening was measured as the vertical distance above the crest.
This definition leads to the somewhat peculiar variation in the coefficients for
small gate openings. In Fig. 12(a) the data for Wheeler Dam are presented.
'The Wheeler gate was positioned, as shown in the insert, with the seal at the
high point on the crest. With this design, except at the smallest opening,
the coefficient curves for each gate position followed the general pattern of an
increase in C for an increase in gate opening. In Fig. 12(b) the data for

Apalachia Dam indicate that, when the gate seal is 3.99 ft downstream and
0.50 ft below the highest point on the crest, the coefficients for gate openings
of less than 6.45 ft are increased materially with ,a decrease in gate opening.
This is caused by an arbitrary use in Eq. 2 of an Hlvahue as measured above the
crest rather than as measured above the elevation of the spillway surface
below the gate. Thus, although the. H-value is consistently too small at the
smaller gate openings," the effect becomies more appreeiable and results in the
increase in C.,

TA..... n-G., fDIs. AnR.s Co..f.CIJINT. WITH ADJACENT
GATES OPENED OR CLOSED

The results-of-tests" on the six-spillway-bay moldel of'Wheeler Dam with
one gate in operation -and with six gates in operation are shown in Fig. 14.L In
bperating with all sixt gates -the eonitraction effect of the end piers was the
same as that for the intermediate piers because the model was constructed

with half piers against the sidewalls of the flume. This operation thus repre-
sented the case in which all adjacent bays are open.

ErzECT OF MODEL SCALE ON FREs-DisoHAun COEFFIOrENTS

In developing discharge ratings for prototype structures from model
data, it is important that the scale at which the model is built be such that the
coefficients determined are applicable to the prototype structure. One author
has presented data to indicate that with an increase in the model size the dis-
charge coefficients increase.7 To study this relationship, a series of precise

C"
d.

.5

.c.

.5

A

8 12 16
Total bead on crest, U, in feet

Fm 14.-TnRna-OIATis DISOHABOE Co0Fi01NTs, C, WllsnnR DAM

tests was made at the TVA Hydraulic Laboratory under the joint spon-
sorship of the American Society for Engineering Education, the University
of Tennessee (Knoxville) and the TVA.8 In this study three models of
Pickwick Landing spillway were constructed to scales of 1:50, 1:100,
and 1:200. Each model consisted of a reproduction of three spillway bays.
The shape of the spillway crest and the piers of Pickwick Landing Dam are
shown in Figs. 2 and 9(a). Similar techniques were used in all tests with
one exception. Hook gages reading to 0.0001 ft were used for the 1/200-scale

"Cberfallvensuche in Bersehiedener Modellgroese." by F. Eisner. The Pru•sdan Experiment Station

for Hydraulic Structures and 8Sipbuilding, Berlin, 1933.
I'A Study of the Effect of Model Size on Spillway Coefficients," by C. IL Ownbey, thesis presented

. 1949 to the University of Tennossee at Knoxville, in partial fulfilment of the requirements for the
degree of Meater of Science.
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were not conducted in a. manner that allowed the ·determination of the point 
of conta.ct of the gate with the free water surface. 

The gate opening was measured as the vertical distance above the crest. 
This definition leads to the somewhat peeuliar variation in the coefficients for 
small gate openings. In Fig. 12 (a) the 'data for Wheeler Dam are presented. 
The Wbeeler gate waS positioned, 118 shown in the insert, with the seal at the 
high point on the crest. v.rith this design,. ex.cept at the smallest opening, 
the coefficient curves for each gate position followed the genersl pattern of an 
increase. in C for an increase in gate opening. In Fig, 12(b) the data for 
A-palachia. Da.m indicate that, when the gate seal is 3.99 ft downstream and 
0.50 rt below the highest point on the crest, the coefficients for gate openings 
of less than 6.45 it are increased materially with.a decrease,in gate opening. 
This is caused by an arbitrary use in Eq. 2 of an H~value as measured above the 
crest rather than as measured above the elevation of the spillway surface 
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with half piers against the sidewalls of the flume. This oper&tion thus repre
sented the case in which alla.dja.eent bays are open. 

EFrECT OJ!' MODEL SeAL]!) oN FREE-DISCHARGE COEFFImEN'l'S 

In ae"eloping discharge ratings for prototype structures from model 
. data, it is important tha.t the sc&le at which the model ill built be such that the 
coefficients determined are applicable to the prototype structure. One author 
has presented data to indicate that with an increase in the model size the dis· 
cha.rgecoefficients increase.7 To study this relationship, a series ,of precise 
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tests was made at the TV A Hydraulic Laboratory under the joint spon
sorship of the Americo.n Society for Engineering Education, the University 
of Tennessee (Knoxville) and the TVA.8 In this study three models of 
Pickwick Landing spillwa.y were constructed til scales of 1:50, 1:100, 
a.nd 1 :200. Each model consisted of a reproduction of three spillwa.y bays. 
The shape of the spillway crest and the piers of Pickwick Landing Dam are 
shown in Figs. 2 and,9(a). Simila.r techniques were used in all tests with 
one exception. Hook gages reading to 0.0001 ft were used for the 1/20O-acale 

• "Oi>erlallVlmluebe In Be ... hledener ModeUgrosae," by F. Eisn ..... The l'rII8si"" ExpeIrimBD~ Station 
for Hydraulic Struaturee and Shipbuilding. Berlin. 19aa. _ 

• "A Stndy of $be Effect of Model8lze on Spillway Coefficients:' by C. R. Ownbey. thesis presented 
in 1\149 to tho UDivereity of Tenn_ Qt Knoxvilt.., in putial fll1filillent of Ibe requirements for lhe 
degree or Muter or S.i6nce. 
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tests, and gages reading-to 0.O01,ft were usedin the. 1/50.-scale tests and 1/1O0-
scale tests. -. ,

Discharge coefficients, for- free flow over the crest: of each, model are shown
in Figs. 15(a), 15(b), and 15(c). The coefficients of. discharge were computed
using Eq. 1. Each curve was drawn through th-"verage'of the!plotted points.

A comparison of the three coefficient. curves is shown in. ig. .15(d). The
maximum spread of the curves does: not. exceed .2%. 'For.'prototype heads
between 2 ft and 8 ft, the three coefficient curves are almost identical. :.At 13 ft
the coefficient curve for the.,1/100-scale model is approximately 1% lower than
those for the 1/50-scale model and the 1/200-scale model. -At 43 ft the curve
for the 1/100-scale model is 1% higher than the data for the 1/50-scale model,
and that of the 1/200-scale model is I% lower than that of the 1/50-scale model.
Because there is no consistent relationship between the coefficient curves, it is
logical to conclude that these variations are merely the result of experimental
error and that the model scale did not affect the stage-coefficient relationship.
The close agreement of the coefficient curves at the three scales supports the
validity of the preparation of prototype ratings based on model tests.
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APPENDIX. NOTATION

The following letter symbols, adopted for use in the paper and for the
guidance of discussers, conform essentially with American Standard Letter
Symbols for Hydraulics (ASA-Z1O.2-1942), prepared by a committee of, the
American Standards Association with Society representation, and approved
by the Association in 1942:

C = coefficient of discharge for any head:

C. = coefficient of discharge for the design head;
C. = coefficient of discharge for submerged flow;

D - depth of flow above the crest, in feet (Fig. 1 (a));
D, = depth, bottom of gate to watersurface, in feet (Fig. I(b));

d = submergence tailwater, measured above the crest, in feet (Fig.
1 (a));

g = acceleration due to gravity, in feet per second per second;.i4 CoS .4 o• C., .- , .C ." , :. . , .
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